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Methods Used in Modern Electric 
Vehicle Service Station 


Service Company Provides Batteries and Maintains Them in 
Good Condition—Two Methods of Charging Employed—The 
Future of Electric Vehicle Industry Influenced by Gasoline Cost 


In an effort to insure improved service and 
efficiency, the Electric Truck Service Co., Boston, 
has inaugurated an effective method of conduct- 
ing its electric-vehicle charging and storage busi- 
ness. The concern using the trucks must buy 
them, but the service company furnishes and 
maintains the batteries.. The customer is billed 
for the battery plus a small fee and $0.02 per ton 
mile of haulage. Storage space is charged for 
at the rate of $40 per month. The customer may 


cali for a fresh battery at any time, service. 


trucks being maintained for the purpose of re- 
plaet*hents at any time if theneed should arise. 
T*" addition to the original station on Atlantic 
avenue, a new station was completed last spring 
on West Dedham street, the latter being a modern 
fireproof building as may be seen from the illus- 


——— 


tration. Besides the general charging section 
there is a repair shop, carpenter shop, locker room 
with shower baths for company and customers’ 
employes, and a battery-repair room with charge 
and discharge rheostats. The large charging 
board in the basement consists of 42 sections for 
lead batteries. On the first. floor there are 42 
additional sections for lead-battery vehicles and 
a six-circuit panel for Edison-battery vehicles. 
For the lead batteries of 40 to 44 cells the range of 
charging current available is 90 to 18 amperes. 
For the Edison batteries the range is 180 to 30 
amperes. Charging sections are- numbered to 
correspond with numbers at the charging outlets 
located about the garage, but the attendant at the 
centralized board makes all adjustments of charg- 
ing rates, takes readings and keeps records for 








IMustration Showing Batterles Removed From Trucks and Belng Charged. 
+ he 




















Charging Board Used in Connection With Battery Repair 
Work. 


all venicles. Service is supplied from a 220-110- 
volt, three-wire, d-c. system, the attendant keep- 
ing an approximate balance on the two sides of 
the circuit. 

The Atlantic avenue station has 27 charging 
sections with several special charge and discharge 
sections. This switchboard is shown in an ac- 
companying illustration, and the method of 
placing batteries on skids for charging is indicated 
in the view of this station. 


BATTERIES REMOVED FROM TRUCK TO SAVE 
SPACE ON FLOoorR. 


In this garage, because of lack of space, bat- 
teries are frequently taken from the trucks and 
carried to the charging outlets. From the central 
charging board the attendant can handle the en- 
tire charging. As in the other station the con- 
stant-current or variable-resistance method of 
charging is employed. Each of the control units 
is 24 ins. wide by Io ins. high, the panel of six 
units with its angle-iron frame being 6 ft. 8 ins. 
high. Each unit is complete in itself, having a 
low-current cutout, slider-type rheostat, instru- 
ment switch, grid-type resistors, indicating lamp, 
battery and instrument fuses, and card holder for 
numbering to correspond with the number at the 
plug to which the vehicle is attached. 

The current is kept approximately at the nor- 
mal charging rate until the battery voltage reaches 
a predetermined value. For lead batteries the 








Battery Charging Board in Garage of Electric Truck 
Service Co., Boston. 
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charge is then continued until the battery voltage 
reaches full value by lowering the charging cur- 
rent rate to from 0.33 to 0.25 of the normal rate. 
For Edison batteries the normal rate is contin- 
ued until the full voltage is reached. The rheo- 
stat can be adjusted by the attendant to give the 
proper charging rate regardless of fluctuation of 
line voltages, the demand on the power system 
being uniform with this method of charging. 


MopIFED CONSTANT-POTENTIAL CHARGING Sys- 
TEM BECOMING POPULAR. 


The modified constant-potential system of 
charging is gaining favor in small garages where 
no regular attendant is present to regulate the 
circuits. This method takes advantage of the 
fact that the voltage of a battery is low when run 
down or nearly discharged, and when it is charged 
the voltage is high. The battery is connected to 
the circuit with one or two steps of resistance in 
series. The current supplied to the battery is high 
at the start and tapers down gradually to a low 
rate as the voltage of the battery increases. Where 
two steps of resistance are used in the charging 





A Six-Circuit Modified Constant-Potential Charging 
Equipment. 


section one step is cut out after charging for a 
given period. 

A panel made of four charging sections for 
modified constant-potential charging is shown in 
an accompanying illustration. With this type of 
equipment the charging is started by inserting the - 
charging plug into the receptacle with the instru- 
ment switch on the section corresponding to the 
receptacle moved to the “on” position. This en- 
ergizes the voltage relay which, if the supply 
voltage is normal, closes the magnet switch and 
allows current to flow to the battery through the 
resistance. 


CHARGE TERMINATED BY INSTRUMENT MOUNTED 
ON TRUCK. 


An ampere-hour meter located on the vehicle, 
where this method of charging is used, auto- 
matically stops the charge when completed. This 
meter indicates the condition of the battery when 
it comes in by showing the service in ampere- 
hours taken from the battery. The needle of the 
meter moves forward as discharging takes place, 
and moves backward while the battery is being 
charged. As it reaches the zero mark a contact, is 
made with an electrical trip relay on the charging 
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Garage of Electric Truck Service Co., 


panel which opens the main magnet switch and 
disconnects the battery from the line. 

The attendant only needs to connect the battery 
and close the switch on the charging section, dis- 
connection when the charge is complete being 
taken care of automatically. Even the starting of 
the charge may be made automatic by replacing 
the hand-operated switch on the section by a mag- 
netic switch so connected that the charge starts 
when the battery is plugged into a receptacle. 

An automatic equipment of this kind made up 
of six charging sections, located in the garage of 








Charging Panel Used in Connection With Mine 
Locomotive. 


the Supplee-Wills-Jones Co., Philadelphia, is 
shown in an accompanying illustration. The 
trucks served by this plant were made by the 
Commercial Truck Co., Philadelphia, which com- 
pany advocates the use of the modified automatic 
constant-potential system of charging. With an 
ampere-hour meter and circuit-breaker on the 
truck the charge is terminated without. attention. 


FuTureE OF ELectric-TRucK BUSINEss. 


About 400 electric vehicles are needed yearly 
“by express companies to take care of replace- 





Boston—Charging Panel at Left. 


ments and additions, but for three or four years 
this equipment has not been purchased. This 
alone indicates a long period when demand will 
exceed the output of the present plants. 

A daily mileage for a truck of 40 mi. or less is 
best covered by an electric vehicle, while, at least 
in normal times, delivery beyond 40 mi. can be . 
cared for more cheaply by railroads. For this 
latter service gasoline trucks are today doing all 
that is possible and will continue to do so up to a 
radius of possibly 75 to 100 mi. 

For service in cities like New York, Chicago, 
Boston and Philadelphia, electric-truck delivery 
has the best opportunity to demonstrate its worth. 
In a test conducted by the publisher of a weekly 

















Unit-Type Equipment for Modified Constant-Potential 
Battery Charging. 








994 ELECTRICAL REVIEW 


' periodical, covering a period of six months, a. 


5-ton electric truck averaged 70 tons of paper 
hauled per day as compared to 52.5 tons for a 
5-ton gasoline truck. This haulage was through 
the thickest traffic and-over a triangular route 
where many stops:and delays were encountered 
because of traffic conditions. 

Increased cost of gasoline has been a factor in 
developing a market for electric taxicabs, one 
manufacturer turning them out at a steady rate 
for service in Spain. Gasoline is sold at $1 a 
gallon in that country while energy for charging 
batteries can be purchased at the rate of $0.015 
to $0.03 per kw-hr. A speed of 20 mi. per hr. is 
the maximum, but tests have proven this to be 
ample for the usual taxicab service of large cities. 


MopERATE “SPEEDS Limit MAINTENANCE CosTSs 
ON TRUCK AND Roapway. 


Discussing maintenance of electric trucks, 
manufacturers bring out the point that excessive 
speeds, resulting in wear and tear on the truck, 
tires, axles, etc., are not possible. Also that the 
wear on pavements is much less when speeds of 
20 mi. per hr. are not exceeded, damage varying 
with the square of the speed and being four times 
as much at a speed of 24 mi. per hr. as at 12. 
Electric trucks rarely exceed the latter speed. 

With the present demand which is greater than 
the supply, and the increased use which will come 
about because of the cost of gasoline, there is 
little doubt but that the manufacturers of electric 
trucks will need to expand and that new manu- 
’ facturers will enter the field. In fact, some gaso- 
line-truck manufacturers are said now to be con- 
templating the addition of lines of electric vehi- 
cles to their present output. 





ELECTRIC MINING LOCOMOTIVE HAS 
SERVICE RECORD. 





Continuous Use During 27 Years, With Small 
Amount of Repairs, Keeps Coal-Handling 
Costs at Minimum. 


An electric mining locomotive that has a unique 
record for service is at present operating in the 
mine of the Union Pacific Coal Co., Rock Springs, 
Wyo. The locomotive was built by the Thom- 
sone-Houston Co. and was put in service 27 years 
ago. It has been giving continuous service ever 
since, records showing that it has hauled 3,712,- 
500 tons of coal over an average distance of 1.5 
miles in that time, or a total of 5,568,700 ton- 
miles. 

The capacity of the locomotive is 9 tons, with 
a 3000-lb. drawbar pull and a wheel diameter of 
28 ins. It is equipped with a 500-volt motor 
having a single field coil, and the old Gramme 
ring armature. The original field coil is still in 
service and has never given any trouble. Two 
armatures have been used, the original and a 
spare one. The commutators are much smaller 
than those used at the present time for 500 volts 
and five of them have been worn out in service. 
The original controller was of the semi-circular 
disk type, which has since been abandoned. The 
present controller is of. the drum type, with a 
pancake resistor. The original brake rigging is 
still in service and the gears have also given ex- 
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cellent service, as only three of them have been 
worn out. 

The locomotive is equipped with semi-elliptical 
leaf springs, which support its weight on the 
journal box. It has been used on a very rough 
road but they have had comparatively little 
trouble due to the breakage of springs. 

It has also the low record among the locomo- 
tives used in the mines of this company for re- 
pair charges, and consequently in cost per ton of 
coal hauled. In fact, it is held to be just as 
efficient in operation as any of the recently de- 
signed locomotives in the company’s service. The 
feature that is held largely responsible for the 
low upkeep is the use of the semi-elliptical leaf 
spring construction. It is interesting to note in 
this connection that the General Electric Co. has 
returned to this design in its trolley locomotives, 
with the addition of an equalizer bar to distribute 
the weight more evenly. 





FRENCH HYDROELECTRIC PLANT TO 
DEVELOP 5500 HP. 


A hydroelectric plant of 20,000 hp. has recently 
been completed by the Societe Hydro-Electric of 
Lyon, a branch of the Compagnie du Gaz, Lyon, 
and the Compagnie Continentale Edison of Paris. 
The plant is located at Seyssel, Haute-Savoie, 
France. Importance is attached to the comple- 
tion of this project because of the present scarcity 
and high prices of coal, and likewise because of 
the effect it may have toward encouraging similar 
undertakings in France. The plant is equipped 
with four turbines, each capable of developing a 
force fo 5500 hp. It is proposed to install another 
turbine at an early date and thus increase the 
production of 27,000 hp., an amount that equals 
almost one-third of all the energy consumed un- 
der different forms by the city of Lyon. 





CIVIL SERVICE EXAMINATION FOR 
ELECTRICIAN. — 


The United States Civil Service’ Commission 
has announced an open competitive examination 
for electrician, applications for which will be re- 
ceived until further notice. The duties of the 
position require a knowledge of ‘materials, oper- 
ation and especially maintenance and repair of 
electrical apparatus generally used as equipment 
for public buildings, including generators, at 
boards, distribution of wiring motors, etc. Tho 
desiring to make application should write to the 
commission, Washington, D. C., asking for form 
1800 and mentioning the title of the examination 
desired. 





MILWAUKEE SECTION OF A. I. E. E. 
ELECTS OFFICERS. 


The following officers have been elected by the 
Milwaukee Section of the American Institute of 
Electrical Engineers to serve during the coming 
year: Chairman, W. H. Cheney, Allis-Chalmers 
Manufacturing Co.; secretary, W. H.- Costello, 
Cutler-Hammer Manufacturing Co.; membership 
committee, R. L. Dodd, Milwaukee Electric Rail- 
way & Light Ca., chairman, and program com- 
mittee, Fraser Jeffrey, Allis-Chalmers Manufac- 
turing Co., chairman. 
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Contractor-Dealer Co-operation 
With Utilities 
Prosperity of Central-Station Companies Vital to All Other 


Branches of Electrical Industry as Well as General Public— 
Paper Presented at Convention of Indiana Contractor-Dealers 


By MORSE DELLPLAIN 


President, Indiana Electric Light Association. 


Electrical contractors and dealers are vitally 
interested in the new business policy of the local 
electric light and power company in their several 
communities. This policy will depend absolutely 
on whether or not there is any money in new 
business. One cannot expect intelligent busi- 
ness men to invest money in extending their busi- 
ness if they cannot see a reasonable profit in 
so doing. If there is not a reasonable profit in 
business, a policy of retrenchment is to be ex- 
pected on the part of business men. A policy 
of retrenchment on the part of utility operaters 
means a curtailment of business for electrical 
contractors and dealers. Therefore the latter 
should be and probably are very definitely inter- 
ested in the question of what they can do to pre- 
vent a policy of retrenchment being adopted by 
the utilities in their several communities. 

To summarize in a simple statement, a pros- 
perous utility will always be found ready to keep 
up with the growth of the community ; in fact, it 
is usually several laps ahead. Contractor-deal- 
ers are all, therefore, interested in the question: 
“What makes a prosperous utility?” The answer 
to this question is: “Plenty of business at ade- 
quate rates.” 

Contractor-dealers may be heard to say: 
“That’s nothing new; that’s true of any busi- 
ness.” Exactly; but for some reasdén or other 
the general public has failed to appreciate that 
the utility business is subject to the same laws 
that govern every other business, whether indi- 
vidual or corporate. It has become necessary 
for utility managements to indulge in the com- 
monest sort of bromides in order to get their 
story to the people in whose hands the pros- 
perity of the utilities, or lack of it, rests today. 


INTELLIGENT CO-OPERATION NECESSARY IN ELECc- 
TRICAL INDUSTRY. 


Electrical contractor-dealers, forming as they do 
a distinct part of the general public that should 
be able to readily see the utilities’ viewpoint, 
have a part to do to help the utilities in their 
communities to be prosperous, keeping in mind 
that the benefits must be mutual to be effective. 

How can the electric utilities have plenty of 
business? Intelligent co-operation between the 
several members of the electrical fraternity is the 
greatest single force for increased business in 
the electrical field. For a business man to ad- 
dress a body of business men ‘on the subject of 
co-operation these days is often looked upon by 
the attorney general’s office and the general pub- 
_ lic with suspicion, but it is believed that they 


will find no objection to the kind of co-operation 
here under consideration. This is a co-opera- 
tion which automatically comes from the placing 
of the central-station business on a sound eco- 
nomic basis not only in the interest of the holders 
of the property but in the interests of the people 
as a whole. 

Co-operation is defined by Webster as “the 
act of working together to one end, or the act 
of working with mutual efforts to promote the 
same object.” In order to co-operate intelli- 
gently, therefore, it is necessary first of all to 
determine the end toward which we are working 
and the object which we are seeking to promote. 

There is not much difficulty in securing co- 
operation when the end in view means a net gain 
to the side whose co-operation is requested. But 
the co-operation always stops when the result 
fails to be a net gain to the parties co-operating. 
This is simply the expression of an economic 
law. It happens, however, that in most at- 
t€mpts at co-operation the parties concerned are 
unable for various reasons to discern the distinc- 
tion between apparent loss and ultimate gain. 


IMMEDIATE RESULTS OF CO-OPERATION Not AL- 
WAYS DISCERNIBLE. 


What is in reality ultimate gain often looks 
like loss until a closer analysis is made to re- 
veal the true conditions. Conversely, an appar- 
ent net gain may prove to be, through mature ex- 
perience, a decided loss. For example, a policy 
which central-station companies adopted in the 
early days—that of. selling appliances at cost and 
very often at less than cost, through the mistaken 
idea that the business obtained through increased 
current consumption would more than offset the 
demoralization of the appliance business in the 
territory. 

That such a line of reasoning was unsound is 
realized by most of the central-station compa- 
nies. They have found that the apparent benefit 
of cut prices in the early days has since proved 
a serious handicap to legitimate merchandising. 
It would be unfair to say that no good has come 
of the old practice, as to it is probably due much 
of the present-day knowledge and popularity of 
electrical appliances with the general public. 
There is a question, however, whether the same 
results could not have been accomplished through 
more businesslike means. 

Under present conditions of the appliance mar- 
ket there can be no excuse for selling appliances 
otherwise than on a sound merchandising basis 
and at a price which will allow a reasonable profit 











for those who must depend entirely upon the mer- 
chandising business for a livelihood. Such mer- 
chants are entitled to a fair return upon their 
investment as well as for their labor and initi- 
ative. . 

To have successful co-operation it is essential 
that the end to be attained and the object to be 
promoted shall be clearly defined, that these be 
based on economically sound principles and that 
the parties concerned fully appreciate the differ- 
ence between an immediate but short-lived bene- 
fit and a possibly delayed but permanent ad- 
vantage. 


3ASIC PRINCIPLES OF SUCCESSFUL ELECTRICAL 
CO-OPERATION. 


The end to be attained and the object to be pro- 
moted through the co-operation of the electrical 
fraternity is the placing of the electrical business 
on an economically sound basis with regard to the 
public utilities, electrical appliance and construc- 
tion merchants, both wholesale and retail, as 
well as the general public. To bring this about 
is a comparatively simple matter. It calls, of 
course, for a full expression of the opinions of 
each of the various branches of the industry and 
a subsequent analysis of these opinions from a 
sound economic standpoint. But there are one 
or two fundamental principles which can be ac- 
cepted as basic facts. 

In order to continue in business it is necessary 
to make a return upon the capital invested as well 
as a proper profit for fhe labor involved. Any 
concern, electrical or otherwise, that does not 
keep this fact foremost in mind must of necessity 
be a failure sooner or later. Another funda- 
mental principle is that the public has a right to 
demand value received for the price paid. Am 
electrical contractor cannot expect to stay in busi- 
ness if his work does not measure up to present- 
day standards, and one cannot fail to note that 
these standards are being raised every day. This 
is again simply the working of an economic law. 

In the public utility field the standards of ser- 
vice are constantly being raised so that today a 
central-station company is forced by public senti- 
ment to maintain service in all its branches at 
the very highest point. This holds true through- 
out the merchandising field. The standards of 
service in every branch of the business, even in 
the most humble community, have been raised 
many fold in the past decade. 

The buying public is vitally interested in these 
matters. A community that can depend on its 
electrical industries to invariably do good work 
and supply only first-class goods can establish 
a national reputation which would be truly envi- 
able. It is within the power of the electrical fra- 
ternity, through the electrical contractor-dealers, 
to accomplish this, and the business men and the 
general public can be depended on to do their 
share in promoting any object which means the 
upbuilding of any legitimate industry in the com- 
munity. 

Central-station companies have, almost from 
the start, maintained high standards of quality 
in the electrical appliance field. Manufacturers 
of inferior goods have found no market for their 
wares among the central stations and have been 
forced to dispose of them to less discriminating 
purchasers. It is to be regretted that much of 
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it was placed with inexperienced contractor-deal- 
ers who were just launching into business and 
who had.as yet no opportunity to benefit by mem- 
bership in an association. 

Where central-station companies have under- 
taken electrical construction work in the past in 
self protection, they have invariably maintained 
high standards for this work and have found it 
as easy, and far more economical, to sell good 
appliances and do first-class work as to sell in- 
ferior goods and do second-rate work. If the 
central-station companies have found this to be 
true, why is it not possible for the jobbers, deal- 
ers and contractors to do the same? -It is pos- 
sible, as many have discovered. 

It only remains for all interests to get the 
broad viewpoint that comes from having the 
business on a sound economic basis. To do this 
it is necessary to find out if the stock handled is 
first-class, whether the advertising is what it 
should be, whether full value is being given for 
every dollar received, whether the goods are be- 
ing tastefully displayed, whether full knowledge 
of the costs are at hand, whether there is a full 
appreciation of the vital distinction between fixed 
charges, wages and net profit and, finally, whether 
central-station company or contractor-dealer is 
assured that other citizens, especially competitors, 
can say that the game is being played fairly. 
If the answer is “Yes” to all of these, there is 
little need to worry about lack of co-operation for 
it will be found that the results to be obtained 
through proper co-operation have always been 
here if simple economic laws are only allowed a 
chance to work. 

Lack of co-operation is due to the fact that 
there is not being kept in mind the end to be at- 
tained or the object to be promoted. Those in 
the industry who have analyzed this subject care- 
fully and have studied the problem in its several 
phases have had little difficulty in appreciating 
the value of the above fundamental principles. 
Those who have not given these matters consid- 
eration can well afford to adopt them on faith 
and determine their soundness through personal 
experience. 

When the electrical fraternity in a community 
learns the working of simple economic laws and 
allows these laws to function, the utilities will 
have plenty of business and the contractor-dealers 
will have all the business they can possibly handle. 


CREATING PuBLIC DEMAND FOR ADEQUATE UTIL- 
ITY RATES. 


The next question is: “How can our utilities 
obtain adequate rates?” The best answer to this 
question is: “A demand by the people that the 
utilities receive adequate rates.” 

Creating this public demand is something 
which contractor-dealers have it distinctly within 
their. power to accomplish. No one comes so 
closely in contact with the people of their sev- 
eral communities on matters electrical as the con- 
tractor-dealers and their employes. Any com- 


ment which they or their employes make with re- 
gard to the local utilities is always accepted as 
100% gospel or more, as it carries the weight 
of one speaking with authority. 
How often does it happen that a local electri- 
cian will make a disparaging remark regarding 
the local utility, little realizing that the remark, 
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accepted at its face value by the layman and 
passed on to hundreds of others, tends to create 
public sentiment against the utilities with the re- 
sult that any application for a rate increase en- 
counters at once an antagonistic public senti- 
ment. Public sentiment strongly opposed to a 
local utility makes it next to impossible for the 
public service commission to deal fairly with this 
application. This in turn leads to a curtailment 
in the extension policy of the central station, with 
a consequent curtailment in work for the same 
electrician who was in part responsible for the 
existing condition. 

We are all interdependent and little do we 
realize the power of even the most humble among 
us for good or evil. As an example, there may 
be cited the apparent opposition on the part of 
the citizens of Indiana to having the utilities of 
the state fairly dealt with, an opposition which 
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With money available only at prices averaging 
10% or over, how can utilities expect to borrow 
any of this money if the people’s representa- 
tives insist that 6 and 7% on a greatly depreci- 
ated valuation shall be considered a reasonable 
rate? Contractors and dealers should thought- 
fully consider this problem in the interests. of 
their local utilities whose prosperity holds such 
a Close relation to that of their own business. 

In Indiana as well as in some other states there 
has, at every session of the legislature, appeared 
a movement for the abolishment of the public 
utility commission—why? Simply because the 
commission has found itself, due to economic 
conditions, forced to grant some meager rate in- 
creases in order to keep the utilities of the state 
from bankruptcy. 

One would sometimes think that it was crim- 
inal for a public utility to be prosperous. As a 








Morse DellPlain. 








Resolution Prompted by Morse 
DellPlain’s Address Before 


BE IT FESOLVED: That the Indiana 
State Association of Electrical Contractors 
and Dealers give their immediate moral and 
active support to the various public utilities 
of the state in the sale of their securities, 
and be it further 


RESOLVED: That this association shall 
individually and collectively promote the 
good-will of said utilities with the public 
for the purpose of promoting the sale of 
their securities and securing adequate rates 
for service. 


Indiana Contractors 








has seriously affected the ability of these utilities 
to borrow money with which to extend their 
plants and distribution systems. « 

Unless confidence can be restored in utility 
securities through an improved public sentiment 
and by increased net earnings, investment in 
these securities will be at a minimum for the next 
few years. Extensions must then necessarily be 
restricted and the communities will suffer along 
with the individuals directly affected. 


UPKEEP OF UTILITy EQUIPMENT DEPENDS ON 
SALE OF SECURITIES. 


It is not generally comprehended that the av- 
erage utility company must expend upon equip- 
ment $1 for every 20 cents of gross revenue— 
total receipts in the form of charges—that it re- 
ceives in a year. The balance sheet of the near- 
est company will disclose this fact. That equip- 
ment is a permanent fixture in the community. 
It is paid for by the sale of securities to thrifty 
investors. It could not possibly be paid for out 
of earnings. That can readily be seen by any 
fair-minded man. 


matter of fact a prosperous condition is the most 
desirable from the standpoint of everybody con- 
cerned—the public served by the utility as well 
as the owners of utility property. If it is not 
prosperous, not alone will the holders of securi- 
ties suffer but the employes will suffer by failure 
to secure adequate wages. The public will also 
suffer from lack of service because the utility 
cannot secure adequate extensions of plant and 
service. One cannot but feel that the antagonis- 
tic movements originate, not with the intelligent 
and reasoning citizens of a community, but 
rather with the uninformed masses, being fostered 
perhaps by some prejudiced person or a selfish 
politician more interested in his own personal 
plans than in the community which he repre- 
sents. - 


INDUSTRIAL PROSPERITY DEPENDS Upon PRros- 
PEROUS UTILITIES. 


No city or town can be more prosperous than 
its utilities. If its utilities are “starved” and un- 
able to furnish adequate light, heat, communica- 
tion or transportation services, the city immedi- 











ately feels the effect. Paralyze any one of these 
services by causing it to be entirely suspended, 
and consider what would be the effect upon all 
business, and upon the convenience, happiness, 
contentment and habits of every citizen—man, 
woman and child. 

When a utility company is abandoned, sus- 
pended or becomes bankrupt in any community 
the financial effect is widespread and immediate. 
Bonds of that community are immediately sub- 
ject to depreciation and suspicion because, in the 
outside world, there is a cause for doubt as to 
the fairness of its citizens. New capital in any 
line of industry hesitates to seek investment in 
that locality, going to communities more progres- 
sive whose citizens have more carefully guarded 
their reputation for fair dealing. 

Property values are largely dependent upon 
“improvements. A community without sufficient 
utility service is bound to decay and, unless re- 
lief is given, hundreds.of American cities and 
towns stand to be deprived of the agencies which 
have contributed most to their development. 
These facts vitally affect the interests of the con- 
tractor and dealer, whose duty it should be, in 
self preservation, to openly oppose any tendency 
to place utilities at the mercy of petty politicians 
and other sinister influences. 





WILL DEVELOP PORTUGAL’S WATER- 
POWER RESOURCES. 


A commission has been appointed by the Por- 
tuguese minister of commerce to study the mat- 
ter of the utilization of the water power of the 
rivers of Portugal for the purpose of furnishing 
hydroelectric power for railway, power and light- 
ing purposes. Two engineers, Fernando de Souza 
and Vicente Ribeiro, have been nominated by the 
representatives of the Portuguese national rail- 
ways to sit with this committee. In the case of 
the Portuguese rivers it would be necessary to 
construct an extensive and likewise expensive 
system of dams, with a view to conserving enough 
of the water from the winter rainfall to last 
through the summer. 





REFRACTORIES HAVE LONG LIFE IN 
ROTATING FURNACE. 





Careful Construction and Use of Correct Principles 
of Design Result in Exceptional 
Records. 


It is well known that the life of refractories 
has had a great deal to do with the success or 
failure of electric melting furnaces. A careful 
study of the reasons why some of the earlier types 
of equipment have not met with large success 
will disclose that this has been due to the difficul- 
ties experienced in getting roofs and side walls 
to stand up. This condition has also, in many 
cases, limited the size of furnace which could be 
built. There has been much interest for many 
years in the possibility of developing a type of 
electric-arc furnace which would ‘show an im- 
proved life of refractories, and surprisingly good 
results have been secured on a two-phase, three- 
electrode, bottom-conducting type of arc furnace. 
Recent records from a three-ton furnace of this 
type give an average of 125 heats per roof and 
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275 heats per lining, while the bottom has stood 
up for over a year without replacement. Some 
roofs have.lasted for over 250 heats and linings 
have lasted as long as 475 heats. The refrac- 
tories used have been a good grade of silica brick 
for the roof and a portion of the side walls, the 
balance of the lining being rammed-in ganister. 

No stationary type of furnace seems to have 
the same opportunity of securing long life from 
refractories as where the body of the furnace is 
in motion during some portion of the melting 
period. Obviously, the best results can be ob- 
tained from a furnace in which all parts of the 
lining are subjected evenly to the same tempera- 
ture as far as practical, and_this result can be 
further improved if the entire lining is washed 
by the hot liquid bath of metal, thus aiding in 
cooling the refractories and securing an even 
wear. 


Frre Clay MAKEs Goop LINING. 


In the past year and a half adequate records 
have been secured from a rotating-drum type, 
single-phase arc furnace, used principally for the 
melting of nonferrous metals, to show an excep- 
tional life of refractories. The construction of 
this furnace, being almost like a barrel, permits 
the removal of the two flat heads of the cylinder 
so that in lining the drum the best possible con- 
ditions are available. In practice the plan has 
been to lift the furnace shell off of- the rollers 
upon which it rests, place it on one end, remove 
the flat end which is on top and lower the lining 
into the shell piece by piece. While 500 or 600 
heats have been secured from linings made up 
from arched clay brick, the standard type of 
linings used has consisted of only three or four 
pieces, viz., a large cylindrical tile for the body 
of the shell and two circular flat end bricks for 
the ends. After these have been put in place 
loose heat-insulating material is tamped in hard 
between the brick and the steel shell, and after the 
top end brick is in place the steel and plate is 
again bolted onto the shell. The bricks described 
were made of a good grade of fire clay, and, due 
to the absence of joints and the rotation of the 
furnace, as pointed out above, records were made 
of goo to 1000 heats from a lining. The pouring 
temperature in thost cases will run in the neigh- 
borhood of 2100 to 2200 deg. F., although many 
heats have been made on high-temperature alloys 
where the temperature has averaged 3000 deg. F. 
The material used for lining is only fire clay and 
not silica or magnesite. 

Experience with this type of furnace bears out 
the idea that where the construction of the equip- 
ment permits the washing of the complete lining 
with the liquid bath the best possible life of re- 
fractories can be secured. It also demonstrates 
that it is practical to use the ordinary class of 
material and secure exceptionally long life of 
refractories. 





GENERAL CONTRACTORS TO MEET IN 
NEW ORLEANS. 


W. A. Rogers, president of the Associated 
General Contractors of America, has announced 
that the second national conference of the or- 
ganization will be held at the Grunewald Hotel, 
New Orleans, La., Jan. 25-27. 
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Current Motors 


Fifth of a Series of Articles on Principles and Application of 
Motor-Control Apparatus—‘‘Starting Boxes’’—Sliding-Contact 
Controllers—Development of Multiple-Lever and Drum Types 


By G. J. KIRKGASSER and E. W. SEEGER 


Development of the “Starting Box.”—One 
of the most important problems in connection 
with the operation of direct-current motors was 
the development of apparatus for starting them 
under load. The hand-operated “starting box” 
was first devised. It was similar to the present 
types, except no provision was made for auto- 
matically returning the lever to the “starting” 
position in case of interruption of the power 
supply. This was a serious defect, and fre- 
quently a motor armature would be subjected to 
excessive current as a result of tlhe power cir- 
cuit being re-established with the lever in the 
“on” position and no starting resistance in cir- 
cuit. To avoid this difficulty it was necessary for 
an operator to move the lever back to the “off” 
position each time the power circuit failed. 

The next development was the automatic re- 
lease, consisting of a coil of wire, or solenoid, 
which holds a “keeper” on the lever against the 
solenoid armature when the lever is in the “on” 
position. Acting against this solenoid is a spring 


which returns the lever to the “off” position — 


when the power supply fails, due to blowing of 
a fuse, opening of the knife switch in the motor 
circuit, or when line trouble occurs. 


Sliding-Contact Controllers—As shown in 
the diagram of connections, Fig. 22, the no- 
voltage release coil C becomes energized as soon 
as the lever of the starter is moved to the first 
contact, and it remains energized as long as the 
power supply exists. The coil is usually con- 
nected in series with the shunt field, and is 
therefore not affected by varying armature cur- 
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Fig. 22. 


Diagram of connections for hand-operated siiding-con- 
tact starting controller. ‘‘A’’ is the resistance mounted 
back of the slate front, ‘‘B’”’ is the pivoted arm, and ‘‘C” 
is the no-voltage release coil. The motor is of the com- 
pound type. 





rent caused by changes in the load carried by 
the motor. If the power supply fails, the coil 
is de-energized, and the spring at the hub of the 
lever throws the latter back to the “off” position 
against a rubber-covered bumper post. The 
motor then has the original protection from ex- 
cessive starting current. 

The spring also prevents the lever being left 
at some intermediate point between the “off” and 
“on” positions, and this avoids possible damage 

















Fig. 23. 


A hand-operated starting controller with contact seg- 
ments in place of the small buttons. This type in use in 
connection with motors of 10 to 15 hp. or larger. 


to sections of the resistor which might otherwise 
be left in circuit for periods much in excess of 
the few seconds for which starting resistors are 
designed. 

The no-voltage release also operates to stop 
the motor if the supply voltage drops to a low 
value for a long period. However, for brief 
variations in the voltage the release coil will 
hold the lever in the “on” position, since the 
shunt-field current varies but slightly under such 
conditions and the magnetism is sufficient to hold 
the lever, thus keeping the motor in operation. 

The no-voltage or automatic release being a 
protective feature, some form of it is embodied 
in almost all types of controllers. 

Standard motor-starting controllers are de- 
signed to conform to the standardization rules 
adopted by the American Institute of Electrical 
Engineers, which assume that a motor is to be 
started, under ordinary operating conditions, in 
15 sec., taking not more than 150% of the rated 
current to start, and that the controller should 
have sufficient resistor capacity, under these con- 
ditions, to enable the motor to be started once 
every 4 min. for I hr. 

The usual procedure in operating a starting 














1000 ELECTRICAL REVIEW 


controller is to move the lever to the first con- 
tact, pause a moment, then move it to the next 
contact, and so on to the full “on” position, con- 
suming 5 to 10 sec. unless a particularly heavy 
load is to be started. 

In the latter case, because of the heavier duty, 
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Fig. 24. 


Raa of securing small contacts to controller face- 
plate. 


a longer starting period is required, and a “heavy 
duty” type of controller with resistors designed 
for this service is used. Standard heavy-duty 
controllers are made for acceleration periods of 
over I5 sec. and up to 30 sec., or when starting 
current in excess of 150% of normal rated cur- 
rent is carried for periods of less than 15 sec. 
Too slow a movement from contact to contact 
draws arcs which pit the surfaces of the contacts 
and the sliding shoe of the lever. 

Types of controllers having the pivoted arm or 
lever carrying a shoe which slides over the but- 
tons or segments are known as sliding-contact 
controllers. For sizes up to about 10 hp. small 
round or hexagonal: buttons are used for the 
contacts. For larger sizes segments such as those 
shown in Fig. 23 are employed. Figs. 24 and 25 
show the details of the contacts and the methods 
of securing them to the slate front. 


Testing for Controller Troubles.—Since the 
control of direct-current motors is based on the 
broad principle of cutting resistance in and out 
of the armature and field circuits, a short dis- 
cussion of a few difficulties encountered in the 
operation of motors and controllers will suffice 
to suggest ways of investigating and correcting 
such troubles. 

If a direct-current motor does not begin to ro- 
tate when the lever of a starting controller or 
speed regulator is moved to the first contact, or 
when the first finger or first magnetic switch of 
an automatic controller closes, the connections 
should first be inspected. These include line, 
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Fig. 25. 


Method of securing larger segments to faceplates of 
standard hand-operated controllers. 
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motor and controller as well as the connections 
of the resistors to the contact segments. 

On the usual small hand controller, the first 
segment touched by the sliding arm is connected 
in the field circuit through the no-voltage release 
coil. This at once establishes the field flux upon 
which, with the ampere-turns of the armature, 
the torque depends. 

To test for establishment of field flux, the start- 
ing lever should be moved to the first contact, 
and then a comparatively small piece of iron or 
steel should be held near oné of the motor field 
poles. If it is not strongly attracted to the pole 
then the field is not established and there is some- 
thing wrong with the main circuit or with the 
connections to the first contact of the controller. 

If after the motor has started and the lever 
is moved over several contacts the speed of the 
motor decreases, and then as the iever continues 
to be moved the speed increases, it indicates that. 
some of the connections to intermediate contacts 
are broken or the resistors are otherwise out of 
circuit. This should be corrected to prevent the 
uneven acceleration of the motor to full speed. 

No controller should be allowed to remain in 
use for any length of time unless operating in 

















Fig. 26. 


Multiple-lever hand-operated controller made by Cutler- 
Hammer Manufacturing Co. 


the manner for which it was designed. Over- 
loading roughens and wears the contacts. To 
keep all contacts in good condition periodical in- 
spection is necessary. Smoothing them down oc- 
casionally and making replacements will do much 
to eliminate more serious troubles. 


Multiple-Lever Controllers.—Because of the 
greater amount of energy taken by motors of 
large size too much arcing on the segments of 
sliding-contact controllers makes them unsuit- 
able. For motors of approximately 35 hp. and 
larger capacities, multiple-lever controllers are 
used, although the many conveniences and safety 
features of automatic controllers recommend 
them for use in connection with large motors. °* 

The multiple-lever controller (Fig. 26) con- 
sists of a series of hand-operated levers designed 
to be closed in succession, beginning at the left. 
Pressing the first lever down after the main-line 
knife switch is closed results in starting the mo- 
tor with external resistance in circuit.. Succes- 
sive steps of resistance are cut out of circuit as 
suceeding levers are pressed down, until with 
the last lever closed all resistance is shunted 
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out of circuit, and the levers all held in the closed 
position by a latch which is tripped by a no- 
voltage release in case of interruption of the 
power supply or a continued drop in the voltage 
of this supply. All levers are thrown out by the 

















Fig. 27. 


_Drum-type starting controllers of various styles and 
sizes. 


action of the no-voltage release and can only be 
closed in rotation again. 

Because of the time interval introduced by the 
interlocking lever design, multiple-lever con~ 
trollers are often recommended for use with small 
motors, especially where the service is particu- 
larly heavy or where employes may carelessly 
have the habit of jamming the single lever of a 
sliding-contact controller over to the “on” posi- 
tion with one sweep. 

Drum-Type Starting Controllers.—Another 
type of direct-current manual controller is oper- 
ated by a lever located at the top of a revolving 
drum (Fig. 27) which carries segments making 
contact with fingers mounted on a_ stationary 
shaft. Accelerating points are indicated by 
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Diagram of connections for a reversible-type drum con- 
troller with a compound motor. 


notches on the upper cover. As the lever is ro- 
tated from the “off” to the “on” position, va- 
rious contacts are made and broken inside the in- 
closure, cutting out steps of armature resistance 
during the accelerating period. An arc shield 
separates the fingers and prevents injury due to 
arcing and flashing. Leads are brought out to 
resistors (usually of the grid type) which are 
mounted wherever convenient. Because of their 
ruggedness and inclosed construction drum-type 
controllers are used in industrial plants to a great 
extent. 

A diagram of connections for a drum-type con- 
troller designed to start a motor in forward or 
reverse direction is shown in Fig. 28. When the 
operating lever is moved in one direction to the 
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Fig. 29. 


_Allen-Bradley hand-operated controller with compres- 
sion-type resistor. 


first point, energy passes through the steps of re- 
sistance to SF, and through the series field at the 
same time that the shunt field is energized. At 
the second point the segment on the drum makes 
contact with finger R2, cutting out the first re- 
sistance step. The second, third and fourth 
steps are cut out similarly. In the reverse di- 
rection the same resistors are used, but the con- 
nections to the motor armature are reversed. The 
theory of acceleration is the same as that in con- 
nection with the starting controllers previously 
described. 

Instead of horizontal rotation of the lever, 
drum-type controllers are sometimes equipped 
with a lever which is moved forward and back- 
ward in a vertical plane, the drum being rotated 
by means of a gear and pinion. “Further refer- 
ence to drum-type starting controllers will be 
made later. 


Controllers with Compression-Type Re- 
sistors.—Controllers of the graphite-pile type 
have a resistor made up of a pile or stack of 
graphite discs, the combined resistance of which 
varies with the pressure. The pressure on the 
pile is slight at starting, the resistance being great 
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Fig. 30. 


Diagram of connections for compression-type resistor 
and starting controller. 
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enough to keep the initial current at a small 
value. The pressure is gradually exerted and 
the resistance decreased as the lever is moved and 
the motor brought up to full speed. 

One type of direct-current motor controller in 
which the graphite-compression resistor is used 
is shown in Fig:-29. As the lever is moved up 
from the lower position it compresses the graph- 
‘ite discs in the tube located on the front of the 
panel, gradually reducing the resistance. At the 
extreme upward position the lever is held by the 
no-voltage release coil with all external resistance 
out of the armature circuit. Fig. 30 shows how 
the energy flows directly to the motor with no re- 
sistance in circuit when the operating lever is 
in the position corresponding to the segment B. 


(To Be Continued.) 





NEW ELECTRIC METHODS OF HARD- 
ENING TOOLS. 


A method of hardening tools which seems to 
possess practical value has come into extended 
use in Germany.. In the process of electrolysis 
the hydrogen generated at the cathode is heated 
to such an extent that the cathode itself is brought 
to a red heat. Advantage is taken of this phe- 
nomenon by using tools that are to be hardened 
as the cathode. It is however necessary to protect 
the cutting edges of the tools, as these are liable 
to be raised to excessive temperatures. Methods 
of obviating this are protected by recent patents. 
The cutting edges are covered with a layer of 
nonfusible conducting material, the thickness of 
this coating being so chosen that the edges are 
protected during the heating of the body of the 
tool; after the coating is flaked off the edges are 
exposed for the final heating. If the parts are 
only to be heated for subsequent hardening, the 
edges may be covered with graphite cement, so 
that the glowing tools may absorb carbon. Another 
method of protection consists in lowering the tool 
into coarse powder or sand, lying at the bottom 
of the bath, or the edges that are to be hardened 
may be protected from the influence of the cur- 
rent by covering the parts to be hardened with 
suitably shaped porcelain tubes, which are re- 
moved when the body of the tool is raised to the 
required temperature. 





NEW USE FOR MAGNETIC CLUTCH IN 
STEEL MILL. 





Reciprocating Pump and Synchronous Motor Con- 
nected by Means of Spring-Steel Clutch 
Actuated by Direct Current. 


Synchronous motors are now used by many 
steel mills, foundries and iron works for driving 
pumps, fans, compressors and other loads requir- 
ing a constant speed and necessitating infrequent 
starting and stopping. The synchronous motor 
is particularly desirable for this class of work 
as it allows the power-factor of the electrical 
supply system to be improved by over-exciting 
the motor field. This type of motor, because of 
its extremely low starting torque, must be 
brought up to speed before it is connected to the 
load. After the motor reaches synchronous 
speed, a clutch between the motor and the load 
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is engaged thus bringing the pump or fan up to 
speed. 

An electric-clutch equipment of this type 
has recently been installed in the Petroleum 
Iron Works, Sharon, Pa. The motor is rated 
at 150 hp., and is served from a 2200-volt, three- 
phase supply line. A reciprocating pump for an 
accumulator comprises the load and is driven by 
the motor through a reduction gear. On the 
armature shaft of the motor is installed a Cutler- 
Hammer magnetic clutch which consists of a 
circular armature member and a field member, a 
small air gap separating the two. Each member 
is carried on a spring-steel plate which holds the 
friction faces out of- engagement until the clutch 
is magnetized. Upon the passage of current 
through the winding of the field member the 
armature is attracted to it and engages the fric- 
tion surfaces. This is accomplished through the 
flexibility of the spring-steel plates, there being 
no sliding of the clutch parts along the shaft to 
make or break connections. 

The clutch used in this installation is 30 ins. 
in diameter and has a maximum torque of 2410 


Ib. at 1 ft. radius. It was made by The Cutler- | 


Hammer Manufacturing Co. of Milwaukee. 
The energizing current required for the clutch 
is so small that it may be taken from the exciter 
of the motor or from any other direct’ current 
source. 


CALIFORNIA COMMISSION’S REPORT 
ON UTILITY SERVICE. 


In an official report to the government the 
California Railroad Commission makes the state- 
ment that rates for public utility service are 
nearer to pre-war days than any other commodity. 
It is pointed out that other commodities have 
increased from 100 to 500%, while the average 
increase in public utility rates is 20.77%. The 
report mentions that any halt in the state’s hydro- 
electric development will spell disaster and ex- 
presses the belief that sound utilities functioning 
economically and efficiently will carry the burden 
of the state’s development. The statement ic 
also made that “this measure can be accom- 
plished only through fair distribution of costs, 
fair treatment of utility consumers, utility owner 
and utility labor.” 








CIVIL SERVICE EXAMINATION FOR 
RADIO ENGINEERS. 


Open competitive examinations for radio en- 
gineer, assistant radio engineer and radio labora- 
tory assistant have been announced by the United 
States Civil Service Commission, applications to 
close April 5. The duties of the radio and as- 
sistant radio engineer will be to conduct or super- 
intend the development, design and construction 
of practical and special apparatus and methods 
of radio signaling suited to special conditions 
and of standardizing such apparatus for the Sig- 
nal Corps. The duties of the radio laboratory 
assistant will be to assist in radio work to be 


conducted in Signal Corps laboratories. Those | 


desiring to make application should write to the 
commission, Washington, D. C., asking for form 


. 2118 and mentioning the title of the examination 


desired. 
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Progress in Standardization of 
Plugs and Receptacles 


Elimination of Stumbling Blocks to Standardization Which 
Retard Electrical Progress Being Sought Through Co-opera- 
tion of Contractor-Dealers—Seek Adoption of Separable Plug 


By W. D. YATES 


General Electric Co. 








After hearing this paper and the discussion which 
followed its presentation, the Indiana State Asso- 
ciation of Electrical Contractors and Dealers 
adopted a resolution pledging the members to take 
immediate steps toward the standardization of 
plugs, receptacles and attachments on _ electrical 
appliances. Electrical contractors of that state 
promise to install only standard plugs, receptacles 
and attachments in new work, and to urge their 
installation at every opportunity in old work during 
repairs, extensions or the connecting of appli- 
ances.—Epitor’s Note. 








Standardization in its broadest sense is of such 
magnitude and comprehensiveness that it is in- 
separably woven into all activity which makes for 
progress. In fact, the statement has been made 
that “the degree of standardization in any country 
is a measure of its civilization, at least so far as 
its material and industrial progress is concerned.” 

Have people ever stopped to consider that a 
common language is nothing more or less than 
the standardization of the meanings of words? 
What endless trouble and confusion would pre- 
vail if the country did not have a standard sys- 
tem of weights and measures and a standard sys- 
tem of coinage. 

Of course, standardization has already ex- 
tended far beyond these fundamentals: and is 
constantly growing. It is right and proper that 
it should grow, because it certainly serves the 
general economic good. 

The advantages of standardization are fairly 
obvious. Among other things, it allows the ac- 
cumulation of sufficient supplies and parts with 
which to make repairs, and allows such accumu- 
lation to be made at a considerable reduction of 
total investment. It enables the buyer to take 
advantage of quantity purchases; it serves to 
eliminate error in the filling of orders; it acts 
to reduce the cost of keeping a correct inventory 
of stock, and it makes for efficient commercial 
relations, prompt deliveries and reasonable prices. 

These are a few of the arguments in favor of 
standardization. 


STUMBLING BLocKs TO STANDARDIZATION. 


What are the arguments against it? Only one, 
and that is (particularly in the case of standardi- 
zation of type and dimensions) the possible dan- 
ger that standardization may act as a brake on 
progress. The answer to this sole negative ar- 
gument, the remedy for this one possible ill lies 
in keeping standards abreast with progress, and 
certainly it is easier to improve and to bring up 
to date a limited number of standards than to 


¢. 


change an unlimited number of widely varying 
types. 

Three things have always tended to block the 
rapid advance. of standardization: (1) The fear 
that standardization on some given type or types 
might be detrimental to some particular indus- 
try; (2) the fact that people in general differ 
so widely in their mental attitudes and view- 
points, and (3) the natural human reluctance to 
sacrifice personal advantage for the common 
good. 

These negative influences are rapidly overcome, 
the first—this bugaboo of retarded development 
—by the established fact that 80% of past ef- 
forts to standardize have stood the test of time 
and the 20% of failures was due to hasty and ill- 
judged choice of standards ; the second—the wide 
diversity of opinion—by co-operative effort 
through associations, etc., and the third—natural 
human selfishness—by the more and more com- 
mon acceptance of the theory that the best way 
to acquire personal or corporate success is to 
do something for the good of all. 

Now, while standardization is so broad in scope 
as to be practically unlimited. in its application, 
when anyone speaks of standardization they usu- 
ally refer to some particular phase or special ap- 
plication of the general term. 

Contractor-dealers are naturally most inter- 
ested in standardization as applied to the elec- 
trical industry. In fact, as members of an as- 
sociation of the contractors and dealers,. they 
meet for the sole purpose of standardizing. 


ASSOCIATION BAsIs OF STANDARDIZATION. 


They assemble to exchange ideas on various 
ways of doing a wiring job—that they may 
standardize on the best way. They meet to ex- 
change improved methods of running an electric 
store in order that they may standardize on the 
best methods. 

Ail of this association work is really for the 
purpose of standardizing on those basic prin- 
ciples which will enable members to function 
most efficiently—to serve the public best. The 
term “standardization” covers a wide field. 

In the standardizing of electrical products 
much has been done and much remains to be 
done. Before the era of electric light, and predi- 
cating the later struggle to standardize electrical 
appliances, there was waged a long, weary war 
for the standardization of candles and candle- 
sticks. At that time there was a rather excusable 
demand on the part of the general public that 
candles “as bought” should fit into the candle- 
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sticks ‘“‘as possessed.” The manufacturers of 
candles and candlesticks naturally claimed that 
the public was unreasonable, but in the end the 
public won—as the public has a way of doing in 
the long run. 

When electricity came to be commonly used 
for lighting, new and different types of lamps 
were developed, and, of course, sockets and re- 
ceptacles with corresponding shells were designed 
to take these lamps. 


SEEK STANDARD PLUGS AND RECEPTACLES. 


The National Lamp Works at Cleveland has 
a collection of the different lamps that were 
manufactured in the United States previous to 
the adoption of the present standard form. The 
collection contains 179 different bases. Wasn't 
that wonderful material for the merchandising 
mess? Could one imagine a worse condition 
either from the standpoint of the man who sold 
lamps or the man who bought them? Is it any 
wonder electric lighting - was not universally 
adopted over night? And yet, let us of this day 
and age not be too contemptuous, for we are al- 
lowing conditions almost as bad to exist in the 
industry. 

Those 179 different bases evolved into six, 
(early in 1900 the double standard of. Edison 
and Thomson-Houston was dropped), and today 
dealers have to stock and furnish lamps with only 
flashlight, miniature, automobile, candelabra, me- 
dium and mogul bases, which all of the lamp fac- 
tories in the United States make interchange- 
able. 

About 12 or 15 years ago standard dimensions 
of inclosed fuses and inclosed-fuse cutouts were 
adopted. Previous to the establishment of stand- 
ard fuse and cutout dimensions every manufac- 
turer of fuses and cutouts made a different fuse 
and cutout, none of which were interchangeable. 
Who suffered from the resulting chaos? The 
manufacturer, the seller and the buyer of fuses 
and cutouts. 

Coincident with the standardization of fuse 
dimensions came the standardization of knife 
switches. This was a necessary development, of 
course, as many knife switches were fused. How- 
ever, a good job was made better and standard 
knife-switch capacities were adopted. 

Quite recently manufacturers of outlet boxes 
and covers have adopted a standard system of 
catalog numbers which has greatly simplified 
the specifying and handling of this material. 


ELECTRICAL PROGRESS RETARDED BY LACK OF 
STANDARDIZATION. 


What of the jobs which remain for the indus- 
try to do? For the immediate present there are 
three which merely have to be completed. They 
have alrady been started and much good work 
has already been done on all three. First comes 
the nation-wide adoption of 110 volts and 60 
cycles as a standard voltage and frequency. The 
general acceptance of this standard would save 
_ thousands of dollars now invested in duplicate 

stocks and materially increase the sale and use 
of electric appliances of all kinds. There is a 
city in New York state which boasts of two com- 
peting central-station companies, and which is 
served with both alternating and direct current. 
It is a factory town, many people live in rented 
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apartments and as they move frequently they 
naturally hesitate to invest in electric appliances 
because they have learned by sad experience that 
their a-c. or d-c. device may become inoperative 
the first time they move. Needless to say, this 
is a poor town in which to sell electric appliances, 
and incidentally only 10% of the homes are wired. 
That is an instance of the way in which elec- 
trical progress can be retarded by lack of stand- 
ardization. 

Another problem is to secure the adoption of 
some standard easy method of hanging fixtures. 
Nothing could do more to stimulate the sale of 
lighting fixtures of all kinds than some simple 
method of putting them up and taking them down. 
All over this fair land millions of people are liv- 
ing in rented apartments and 99% of these peo- 
ple are dissatisfied with their lighting fixtures, 
but they refuse to put good money into fixtures 
to be installed on another man’s property. So 
they permit inefficient, inartistic fixtures to hang 
from their ceilings. If they could plug in new 
fixtures and as easily disconnect them when they 
moved they would buy fixtures—expensive fix- 
tures—for use in rented apartments. 

Furthermore, it isn’t the lighting fixtures alone 
that are involved. People with permanent fix- 
tures which are eyesores hesitate to buy decorative 
floor and table lamps, feeling that any attempt 
at electrical decorative effect will be counteracted 
by those already installed. 

The third job to be completed is the standardi- 
zation of attachment plugs and receptacles. There 
are 37 different types of plugs in use today, none 
of which are interchangeable—not much better 
than the old lamp-base situation. And the sooner 
this condition is remedied the better it will be 
for the industry as a whole. 

There is nothing that any or all of these 37 
varieties of plugs can do which cannot be done 
just as efficiently by the standard separable plug 
with %4-in. blades spaced Y%-in. apart. The 
weight of argument is all in favor of the sep- 
arable type of plug. 

More and more appliance manufacturers are 
adopting this standard type of plug—the sole ob- 
jection which the appliance manufacturer has 
against the standard plug is the matter of price, 
etc. The electrical press is committed to these 
standardization movements. The electric trade 
papers are doing wonderful work, and the feel- 
ing of the general public on the subject is re- 
flected in numerous articles in the popular maga- 
zines, all making strong pleas for electrical stand- 
ardization. Contractors and dealers can help im- 
measureably by refusing, for example, to sell 
stock or install other than standard plugs and 
receptacles. And in doing so they will not be 
pulling chestnuts out of the fire for any one man- 
ufacturer. Eight of the largest competing wiring- 
device manufacturers are now making this 
standard type of plug. 

We are entering into a period of unprecedented 
electrical development. The public is awakening 
to the possibilities of electricity and electric ap- 
pliances. Added to the stupendous total are the 
homes which, though wired for electricity, are not 
adequately wired—homes which do not have suf- 
ficient outlets to permit of the convenient use of 
electric appliances. The wiring of these homes 
must eventually be brought up to date. 
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Importance of Merchandising to 
Electrical Industry 


Need for Improved Methods of Distributing Electrical Ap- 
pliances and Labor-Saving Devices Pointed Out in Address 
Before Convention of Electrical Supply Jobbers Association 


By M. C. TURPIN 


Publicity Manager, Westinghouse Merchandising Bureau. 


What is merchandising? We hear a great deal 
these days about merchandising, but Jo we have 
it clearly fixed in our minds as to just what it 
means. Various definitions of 


quently sold these appliances in a manner, to say 
the least, that was not consistent with the build- 
ing up of staple merchandising lines. The 

situation, however, has radi- 





the term have been given. “Bill” 
Goodwir—and he surely ought 
to know—says: “Merchandis- 
ing is the conception on the part 
of the manufacturer of a prod- 
uct which he can produce and 
sell in reasonably large quanti- 
ties to the ultimate consumer at 
a profit, taking into account, of 
course, all the factors of dis- 
tribution including transporta- 
tion, taxes, advertising and the 
recognized channels of the job- 
ber and retailer.” <A definition 
that I like to use is called the 
six P’s: “The Power to Per- 
suade Plenty of People to. Pur- 
chase at a Profit.” However, 
in the final analysis, merchan- 
dising is simply creating and 
supplying a demand, though 








M. C. Turpin. 


cally changed. There has arisen 
an enormous demand for elec- 
trical appliances for house- 
hold users on the part of the 
general public, which has be- 
gun to realize the economy and 
convenience afforded by their 
use. One of the rather discon- 
certing effects of the war was 
the almost total disappearance 
of domestic servants. This 
threw a heavy burden on _ the 
housekeepers, and they prompt- 
ly turned to electrical apparatus 
for assistance. Consequently, 
the demand for domestic elec- 
trical devices, such as flatirons, 
grills, percolators, ranges, wash- 
ing machines, ironing machines, 
vacuum cleaners, dishwashers, 
and, more recently, refriger- 
ating machines, has increased a 








this naturally includes a good 
many factors. 

Merchandising is of primary importance in any 
commercial operation having distribution as its 
object, whether the products be those of mine, 
field, ocean or forest, and they are all favorably 
influenced by an intelligent application of its 
fundamental principles. 


DISTRIBUTION OF ELeEctricAL Devices For- 
MERLY NEGLECTED BY MANUFACTURERS. 


The manufacturers of electrical apparatus were 
until a few years ago largely concerned with the 
production of larger and more technical appar- 
atus which was generally sold direct to the user. 
For this reason they have been much more in- 
terested in engineering than in merchandising. 
They thought, talked and dreamed of volts, am- 
peres, power-factors and efficiencies instead‘ of 
the service that would be performed by electrical 
apparatus, and as a result the mind of the public 
has become befuddled, and electricity has be- 
come and still remains largely a thing of mystery. 
The problem of distribution through. the recog- 
nized channels of the jobber and retailer were of 
small significance to the electrical manufacturer. 
The distribution of electrical appliances for many 
years was left largely in the hands of central- 
station companies which, with the one thought 
in mind of building up their loads, have fre- 





thousand fold. At the same time 
the owners of unwired houses immediately wanted 
electric service, and thus was created a large 
market for wiring supplies of every description. 
Modern methods having thus been thrust upon 
the housekeeper, it is not to be supposed for a 
minute that she will ever go back to the antiquated 
housekeeping methods of earlier days, especially 
since the servant of the future will insist upon 
being supplied with various forms of labor-saving 
appliances. 


HousEHOLD APPLICATIONS OF ELECTRICITY OvER- 
LOOKED BY ELECTRICAL ENGINEER. 


It is an interesting commentary upon the work 
of the electrical engineer, that, unlike charity, he 
did not begin at home, but for many years de- 
voted his attention to increasing the efficiency of 
the office, shop and factory, entirely neglecting 
the home. 

Meanwhile the housewife sweated over the 
coal stove, and wore herself out with the old- 
fashioned broom and washboard, and we may rest 
assured that now that woman has obtained the 
vote and other prerogatives that formerly be- 
longed to mere man, she will never rest content 
until the home is as efficiently and economically 
operated as the modern mill or factory. 
There is, therefore, a big job ahead of us, and 
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one which presents many problems that may 
cause us sleepless nights if we are to effect a cor- 
rect solution. The figures given by H. B. Kirk- 
land at the Baltimore convention of the National 
Association of Electrical Contractors and Deal- 
ers show what a field of prospective busitess lies 
before us during the coming year. It is now 
known as the $2,000,000,000 industry. In con- 
nection with these figures it is well to remember 
that there are approximately 21,000,000 homes 
in the United States, only one-third of which 
are wired for electric service. Of the 14,000,000 
unwired houses, approximately 5,000,000 are 
within the reach of central-station lines. As- 
suming that each of these homes is a prospective 
purchaser of $750 worth of electrical material, it 
can be appreciated what an attractive volume of 
business looms up ahead. 

According to recent estimates there will be 
spent during 1921 the tidy sum of $245,000,000 
for lighting fixtures, shades and reflectors, and 
who can say what it will amount to in the next 
few years. The large proportion of this bi‘siness 
must pass through the hands of electrical jobbers, 


of whom there are only about 500 in the United - 


States. These figures might be continued in- 
definitely, but I think we will agree as to the vol- 
ume of business ahead, though we may not al- 
ways agree as to the best methods to be pursued 
in securing it. 


MERCHANDISING PROBLEMS CONFRONT THE ELEC- 
TRICAL INDUSTRY. 


The electrical industry is entirely unlike any 
other trades, such as hardware, dry goods, boots 
and shoes, which secure their distribution through 
merchants who represent the last word in mod- 
ern methods of merchandising. The manufac- 
turers of such commodities are not required to 


know anything of the subject of retailing. With. 


the electrical trade it is different; the sale is not 
completed when the device or appliance passes 
into the hands of the user. It must not only 
please the customer in appearance but it must 
perform day after day and month after month, 
the task for which it is designed to the entire 
satisfaction of the most discriminating purchaser. 

The future of our business demands the de- 
velopment—and the prompt development—of the 
electrical retailer for the distribution of electrical 
appliances, simultaneously with the education of 
the user, causing them both to awake to a reali- 
zation of the fact that neither the homes or the 
offices of today are properly equipped to take ad- 
vantage of the many labor-saving electrical ap- 
pliances that are on the market. 

The problem is a far harder one for us than 
for other kinds of merchandisers. For example, 
there are, according to the merchandising de- 
partment of the New York World, in New York 
City alone 2500 drug stores and 15,000 grocery 
stores ready today to distribute any and all toilet 
articles and food products that any one may care 
to manufacture and advertise. 

In contrast, have we made it easy for the 
woman—and she is generally the one we have 
to sell—to purchase electrical goods? 

Almost everyone in the electrical industry is 
familiar with the evolution of the present-day 
contractor-dealer from the wireman who 
sensed a profit in the sale of the apparatus 
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he was installing. He purchased a few ap- 
pliances, put them on the. shelf along with 
his wire and cleats, and then behold, he _ be- 
came a merchant without any knowledge of 
the fundamental principles of merchandising. 
Is it any wonder, then, that of the 3000 to 4000 
so-called electrical contractor-dealers who start 
in business every year 97% fail? This is the man 
that the jobbers and the manufacturers must edu- 
cate and develop into an electrical merchant who 
will provide a permanent channel of distribution. 

There is no question but what the scheme of 
distribution that has been adopted is the correct 
one; that is, from manufacturer to jobber to re- 
tailer to consumer; but its success depends en- 
tirely on the close co-operation of the manufac- 
turer, jobber and retailer—the indispensable tri- 
angle, each leg of which has its own well-defined 
functions. 


FUNCTION OF MANUFACTURER IN DISTRIBUTION 
OF ELECTRICAL Goons. 


In the electrical trade the tendency is to leave 
the distribution of merchandising lines entirely 
to the jobber and the retailer, but this involves 
the active supervision by the manufacturer of the 
methods used to secure a better and more perma- 
nent distribution. While fully recognizing the 
functions of the jobber and the retailer, the manu- 
facturer does not feel that his responsibility has 
been lessened, and he is today spending a great 
deal of time and money in a well-organized effort 
to improve and perfect merchandising methods 
used in the sale of electrical appliances. 

The efforts being made by the companies with 
which I am connected to accomplish this pur- 
pose consist in the organization and distribution 
throughout the country in various cities of what 
have been designated as “Better Merchandising 
Shows.” The properties comprising these shows 
consist of some 20 wall panels illustrating by 
short sentences, easily read and digested charts 
and photographs, a number of fundamental prin- 
ciples ; actual table and counter displays of elec- 
trical goods; two “dummy” window displays 
showing good and bad methods of trimming and 
illuminating ; and other helps toward making the 
dealer a better merchant. The show is taken to 
a city in which -is located a distributor and local 
office of the manufacturer, and is installed in two 
or more rooms of a centrally located hotel. A 
hotel is chosen in order to remove any hesitancy 
a dealer might have in visiting the establishment 
of a concern with which he is competitive or not 
on the best of terms, whereas he would not feel 
any hesitancy in visiting the show in a hotel 
room. 


DETAILS OF INSTRUCTION GIVEN TO DEALERS BY 
SPECIALISTS. 


The first day is devoted to the instruction of 
the jobber and office salesmen, at which time 
meetings are held and sales talks are given by 
specialists from the factories where the different 
appliances are made, or, in their absence, by 
others who are qualified to talk. 

Specialists from the merchandising bureau ac- 
company the show, set it up and demonstrate it 
both to the jobbers and to the dealers, a demon- 
stration for the latter being given two or three 
days as may be required. A series of invitation 
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letters is sent out several weeks in advance to 
all the dealers in the territory and to-any others 
who may be interested. The show is open to 


any one interested in better methods of merchan-. 


dising. 

Arriving at the show, the dealers are taken 
through by the specialists in groups of from two 
to five (not over six) and are instructed in the 
principles of better merchandising. They are 
invited to ask questions and thoroughly discuss 
any of the points brought out in the talk. The 
possibilities in the way of future’ sales in the 
electrical business are pointed out, definite sug- 
gestions are given in subjects such as methods of 
accounting, store management, time payments, 
store and counter arrangement, window trim- 
ming, and advertising, both national and local, 
and showing him how he can cash in on the manu- 
facturers’ national advertising. The visitor is 
in the same manner initiated in the process of 
the manufacture of incandescent lamps and ap- 
pliances, and is given a complete and compre- 
hensive (idea of the methods which have enabled 
many contractors to become successful electrical 
dealers. 

A pamphlet entitled “Better Merchandising”’ 
embodying practically all of the information 
given orally by the lectures is presented to each 
dealer so that he may have with him a memoran- 
dum of those ideas he may desire to put into 
practice. 

After the first dealers’ show has been given 
the properties are turned over to the local dis- 
trict office and the jobber in that particular cen- 
ter, who will take up the work from this point 
and carry it to various dealer centers in the sur- 
rounding territory. The bureau specialists then 
go to another city with a new set of properties, 
and the same procedure is followed. The dealer 
centers will be chosen with respect to geograph- 
ical location, train service, local buying tenden- 
cies and other determining factors. 

~The entire success of the idea conveyed in the 
“Better Merchandising Shows” is dependent 
upon the follow-up work which is done by the 
jobber in getting the dealer to put into practice 
the principles which have been explained to him. 

Results obtained in those centers where the 
shows have been exhibited and then followed up 
aggressively by the jobber have been highly grati- 
fying. In some communities the sales of certain 
dealers have averaged several hundred per cent 
over a similar period before the show was ex- 
hibited, proving conclusively that there is actu- 
ally a dollar-and-cents return in following out 
the principles of better merchandising. 


Joppers PLay IMPORTANT PART IN DISTRIBUTION 
oF APPLIANCES! 


Now that we have passed from a buyers’ to a 
sellers’ market, there is a tendency on. the part 
of us all to fear that a reduction in the volume 
of sales will increase overheads and decrease 
profits and tie up capital in slow-moving mer- 
chandise. Naturally the best way to dispel this 
fear will be to use every legitimate and sensible 
way to keep up sales. In our business this is 


possible, for there exists the very best of rea- 
sons why the use of electrical apparatus will 
save the purchaser money. 

As his part-in the campaign the jobber can 
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help maintain sales by the use of intelligent ef- 
fort, carefully supervising and drilling his sales 
force. The past few years have “ruined us.” 
We are so accustomed to having orders forced 
on us, that we have almost forgotten how to sell, 
and every sales force needs a tonic and most of 
them a purgative. 

The jobber should give good service, letting 
nothing interfere with prompt and perfect filling 
of any order or request of a customer. 

Bearing in mind the thought that the responsi- 
bility for educating the retailer lies largely with 
jobbers, it seems quite evident that they should 
—if they have not already—establish merchan- 
dising departments which will be capable of car- 
rying on this work. The work of merchandising 
is being thrust upon the jobbers and they must 
prepare for it. 

The central-station companies are now han- 
dling merchandising, many of them on a large 
scale, but it is safe to say they will not continue 
to do so when the electrical retailer has been edu- 
cated up to a point where they can safely turn 
over this business to him. It is the jobber’s duty 
to do this work of education, and it is perhaps 
true that the average jobber’s salesman is not 
able with all of his other work to take on this 
extra burden and make a success of it. If it is 
not possible for the jobber to organize a mer- 
chandising department, it is urged that he should 
at least secure a sales promotion and advertising 
man who would be able to accomplish some of 
the tasks that would naturally fall to the lot of 
the merchandising department. 

One of the particular duties of the sales pro- 
motion man would be to compile and keep up to ~ 
date a suitable mailing list of dealers who should 
be circularized at frequent intervals. This list 
should preferably be classified according to the 
standing of the dealer, the goods he handles, 
whether he is a live, up-to-date merchant or 
otherwise. A mailing list is a valuable asset in 
merchandising, but is not worth the space it oc- 
cupies unless it is continually revised and the 
“dead wood” removed—nor can this work be 
left to the office boy. ; 

Another suggestion is that jobbers analyze 
carefully each line sold, and that sales arguments 
be prepared which will prove that the use of 
electrical apparatus will save time and money 
for the ultimate buyer. The jobber’s salesmen 
should be on intimate terms with all of the ap- 
paratus they sell and its talking points, so that 
they can, with perfect confidence, tell of its 
merits to the dealer. They should not be in the 
position of the salesman who was demonstrating 
a vacuum cleaner and became confused over some 
detail about which he had been asked, guessed 
wrongly at the answer, and was set right much 
to his embarrassment by a lady customer who 
overheard him. Nor should he go to the other 
extreme, like a central-station salesman who 
demonstrated heating appliances. to a lot of 
dealer clerks, many of whom were girls, and 
he talked for 30 minutes on how to find the num- 
ber of joules and. calories required by a coffee 
percolator. 

Salesmen should know other uses than regula- 
tion ones to which apparatus may be put; par- 
ticularly does this apply to fans. It does not 
require any sales ability to sell fans in the hot 
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summer, but it does in the winter. Therefore, 
the dealer should be given some ammunition— 
he should be told how fans are used to help the 
furnace draft, to assist the radiator, to dry fruit, 
to dry women’s white shoes when they are 
cleaned, to dry photographic negatives, to keep 
frost off the windows, and so on. 

Good ideas on merchandising and salesman- 
ship are being published continually in the trade 
papers, and no up-to-date business man can af- 
ord not to read his trade papers, as they are full 
of news, good suggestions and ideas that should 
not be missed. A good plan is to have some bright 
young fellow or girl who is familiar with the 
business go through the papers and mark the 
articles and advertisements or such portions of 
them as should be brought to attention, using, 
if desired, different colored pencils to indicate 
the relative importance of the article. This plan 
will enable busy executives to get most out of 
the paper in a minimum amount of time. 

In conclusion, it is well to emphasize the fact 
that if electrical jobbers are going to capitalize 
on the enthusiasm created by “Bill” Goodwin 
and “Sam” Chase it will be necessary for them 
to provide merchandising assistants who will 
thoroughly educate the electrical dealer, and who 
will with an enthusiasm born of knowledge and 
confidence carefully steer him past the rocks of 
poor business methods and lead him triumphantly 
into the harbor of better merchandising. 





PROGRESS IN ELECTRIFICATION OF 
ITALIAN RAILWAYS. 


Ministry of Public Works to Conduct Experiments 
with High-Tension Direct-Current and Three- 
Phase Systems at Industrial Frequencies. 


Efforts are being made by the Italian Min- 
istry of Public Works to hasten the practical 
realization of the extensive plan already ap- 
proved for the electrification of the railways 
in that country. While the eventual utilization 
of the systems employed on the American rail- 
ways, which are conceded to possess certain evi- 
dent advantages, is not excluded, it has been de- 
cided at first to undertake an extension of the 
three-phase, 16-cycle system now in use on the 
lines already electrified, since the adoption of a 
new system would involve delays. In the mean- 
time, however, experiments on a large scale will 
be conducted with high-tension direct-current 
systems and with three-phase systems at indus- 
trial frequencies of 50 or 42 cycles. The al- 
ternating-current system would permit a consid- 
erable saving in power-plant investment by util- 
izing the kind of energy now produced for in- 
dustrial purposes. 

It is intended that the construction of electric 
locomotives shall keep pace with the work of 
electrifying the lines so that these shall be avail- 
able without delay. Studies are being made with 
a view to designing new types of locomotives 
adapted to the two new electric traction systems 
with which experiments will be conducted. 





Standard types of overhead equipment have been 
established, the production of which in accord- 
ance with American ideas will be organized. If 
Italian manufacturers are to supply practically 
all of the required equipment, a large increase in 
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their productive capacity will be necessary, and 
preliminary steps have already been taken to- 
ward bringing this about. 

It is believed that, for the most part, the en- 
ergy required for the extension of electric trac- 
tion on the Italian railways can be provided by 
the power plants already in existence or in course 
of construction. A few powerful hydroelectric 
stations will be constructed by the state in cer- 
tain localities in order to fill in gaps in the ex- 
isting system and to provide a suitable reserve. 
However, the interests of the government in 
stimulating the production of energy will be lim- 
ited for the most part to the granting of subsi- 
dies to private organizations. 





ELECTRIC DRILLS USED FOR SHEET- 
_ METAL WORK. 


In visiting a small sheet-metal factory the use: 
of a portable electric drill doing the work or- 
dinarily assigned to a hand punch was acci- 
dentally discovered. Where it was convenient 
to carry the sheet metal to the drill, a bench 
drilling stand was used similar to the one shown 
in the illustration, the drill being a product of 





Portable Drill Used In Sheet-Metal Shop. 


The Van Dorn Electric Tool Co., Cleveland, O. 
Where it was more convenient to carry the drill 
to the work, it was detached from the stand and 
used like any portable electric drill. 

As a portable tool its uses were almost too 
numerous to mention. Whether for light or 
heavy-gauge sheet metal, steel or iron castings 
or wood and wherever holes were needed, a 
hurry-up call went out for one of these handy 
tools. It was said that on one occasion a drill 
had paid for itself in the first week of use. The 
manufacturer advises that among the unique ap- 
plications of the drill are suspension on traveling 
runways and radial arms and both air and hy- 
draulic feed. In one case drills are used for 
tightening bolts on harvester frames by using a 
special chuck. 





RATE ADVANCES ASKED BY PHILA- 
DELPHIA COMPANY. 


The Philadelphia Electric Co. has filed a new 
schedule of rates with the Public Service Com- 
mission, asking approval of increased charges 
to be placed into effect on Jan. 1. Primarily, the 
advance covers off-peak service to theaters, news- 
paper establishments, combined urban and inter- - 
urban railway service, etc., including both retail: 
and wholesale light and power consumers.’ 
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Contractor-Dealers Assist Utilities 


When a crisis arises in a country in which the 
inhabitants are threatened by an external foe, 
feuds and factions and individual and collective 
antagonisms are swept aside or forgotten for the 
time and the entire people unite for defense and 
self-preservation. The same instinct applies to 
communities. When someone on the outside be- 
littles or stigmatizes a community the citizens 
unite against the common enemy with a unanimity 
which excludes all other considerations. 

Such a crisis is said to threaten the electrical 
industry at the present time. Different branches 
of this giant industry are being told that the men- 
ace of stagnation—even extinction in many of its 
units—is being projected at the very fountain- 
head of the industry, the public utilities. The 
central-station companies of the country are 
sounding the alarm that public opinion has in 
some manner been directed against them to such 
an extent that in many cases the individual com- 
panies find themselves unable to dispose of their 
securities and are without standing when they 
seek adequate rate increases to care for the in- 
crease they must pay for wages and equipment, 
not to mention materials for extensions. 

Contractor-dealers have heard the sounding of 
this alarm at their association meetings. They 
naturally have more than a passing interest in a 
condition which threatens their own business. 
They realize fully that without the central sta- 
tions to produce and distribute electricity there 
would be little use for the electrical contractor 
and much less use for the electrical appliances, 
fixtures and equipment which the electrical dealer 
has to sell. 

Whatever antagonism the contractor-dealers 
have had for the central-station companies, gen- 
erated perhaps at a time in the past when the 
latter were compelled to pioneer the introduction 
of appliances and to maintain their own electri- 
cians to protect and extend their service, is fast 
diffusing into a memory. Now that the central- 
station companies have come to the contractor- 

dealers, as man to man, with clear and convinc- 
ing statements of conditions, even the memory 
of the old antagonism is being buried. 

In Indiana and Tennessee the state associations 
of contractors and dealers have unanimously 
adopted resolutions to support the utilities in their 
efforts to obtain adequate rates and to sell their 
securities. As pointed out by Morse DellPlain, 


whose address before the Indiana contractor- 
dealers appears elsewhere in this issue, the con- 
tractors and dealers, who are in most intimate 
touch with the general public, can accomplish 
great results in the creation of the sentiment that 
will induce the public to demand better treatment 
of public utilities. 





Electric Transportation 


More than 10,000 motor haulage lines are op- 
erating throughout the United States, some of 
which have invested in them as high as $2,000,- 
000. This fact not only substantiates the prom- 
ises of the motor truck manufacturers of a few 
years ago, but proves beyond all dispute that 
there exists a demand for such a form of trans- 
portation. The tremendous growth of this mo- 
tor trucking business is the more surprising 
when it is remembered that road building has by 
no means kept pace with transportation needs. 

When the motor trucks first came into the lime- 
light as a really big attempt to alleviate the con- 
gestion and breaking-down of our railroads dur- 
ing those days when the demands of war played 
chaos with our industrial facilities, and the rail- 
roads and their termini were recognized as be- 
ing the neck of the bottle, the electric interur- 
ban railroad and the electric storage-battery 
truck were sponsored in these columns for many 
tasks that the gasoline trucks are doing so ad- 
mirably today. 

When road building starts again and the hun- 
dreds of millions of dollars have been expended 
for this purpose, automobile taxation will un- 
doubtedly.take on some form in which speed and 
destruction of roads will be factors. When this 
occurs, the storage-battery truck will have one 
more advantage over the gasoline truck, to which 
may be added perhaps lower maintenance charges 
and lower cost per ton-mile. 

The storage-battery truck of today with its 
battery exchange facilities can meet the needs 
of the termini, the door-to-door requirements of 
the jobber and merchant, and the demands of ° 
consignor and consignee. In everything except 
weight, speed and initial cost it is the superior 
of the gasoline truck when traveling good roads. 
The central-station companies that want a bat- 
tery truck load might well look into the question 
of linking up the city with the suburbs, and the 
smaller towns .with their neighbors where the 
roads are worthy of the name. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 








AMENDMENT TO WATER-POWER BILL 
VESTS CONTROL IN CONGRESS. 


Advices from Washington, D. C., under date 
of Dec. 16, indicate that the senate committee 
on commerce ordered a favorable report on the 
Jones bill, which strikes out “national parks and 
national monuments” from that provision of the 
water-power act which permits the commission 
to consider applications for water-power per- 
mits. The effect of the amendment will be to 
vest in Congress alone the right to determine 
whether or not the natural resources of the na- 
tional parks shall be commercialized. President 
Wilson signed the water-power bill last May on 
condition that the law should be amended as con- 
templated by the Jones bill, and the indications 
are that the new measure will be passed by Con- 
gress. 





SYMPOSIUM ON ELECTRIC RAILWAY 
DEVELOPMENT. 





Automatic Substation and One-Man Safety Cars 
Chief Topics of Discussion at Chicago 
Meeting. 


Three papers dealing with present tendencies in 
electric railway development and available means 
for improvement were presented at a joint meet- 
ing of the Chicago Section of the American Insti- 
tute of Electrical Engineers and the Electrical 
Section of the Western Society of Engineers in 
Chicago Dec. 17, E. J. Blair presiding. “Eco- 
nomic Aspects of the Light Weight Safety Car” 
was the title under which papers were presented 
by H. A. Johnson, organization engineer of the 
Chicago, North Shore & Milwaukee Railway Co., 
and H. L. Brown, western editor of Electric 
Railway Journal, the former speaking of the 
economies effected by the installation of one-man 
safety street cars in Waukegan, IIl., and the latter 
giving a comparison of operating records for one- 
man and two-man cars. Mr. Brown emphasized 
the savings to be made by reduced platform ex- 
pense for the one-man car. 

In a paper on “Train Operation on Urban Rail- 
ways,’ S. B. Way, vice-presttent and general 
manager of the Milwaukee Electric Railway & 
Light Co., gave details of the construction of a 
two-car, three-truck train of the articulated type 
used in Milwaukee. This method was the out- 
growth of a war-time expedient of using old 
equipment and has resulted in more adequate 
facilities for taking care of the peak demands for 
car capacity without necessitating additional plat- 
form expense. 

Charles H. Jones, electrical engineer of the Chi- 
cago, North Shore & Milwaukee Railway Co., 
_ spoke on “Automatic Railway Substations,” 
giving a review of the development of such sta- 
tions on the lines of his company. Wiring dia- 


grams and methods of operation were also pre- 
sented. 

The papers were discussed by Bion J. Arnold 
consulting engineer, Chicago, and H. H. Adams, 
electrical engineer of the Chicago Surface Lines. 
The former gave the history of the development 
of the automatic substation for electric interurban 
lines, and the latter spoke of the application of 
the one-man safety car to service in large cities. 





COAL RECOMMENDATIONS OF SEN- 
ATE COMMITTEE. 


Report to United States Senate Outlines Existing 
Conditions in Coal Industry and Recommends - 
Regulation by Federal Agency. 


The senate committee on production and re- 
construction, of which Senator Calder of New 
York is chairman, has been investigating the coal 
situation for some time, and in a preliminary re- 
port made before the United States Senate the 
committee recommends the regulation of the coal 
industry as a means of curing certain evils which 
it asserts now exist. The following extract is 
taken from the committee’s report. 


National development depends upon an ever-increas- 
ing supply of power. Heat is as necessary for pro- 
duction, in fact, for human existence, as is air or 
water; its use must be continued from day to day and 
cannot be deferred or interrupted. The nation is de- 
pendent upon coal as its chief source of heat and power, 
yet the production and distribution of coal are badly 
organized and subject to manipulation at the expense 
of the people. Coal profiteering, especially as it has 
followed the priority orders issued by the Interstate 
Commerce Commission, has continued unchecked by 
the Department of Justice and is a national disgrace. 
Coal speculation has been permitted “to monopolize 
the transportation facilities of the country, retarding 
necessary construction and increasing the basic cost 
of manufacture and distribution of commodities in gen- 
eral. It has bled the home-owners, public utilities, and 
the industries. 

The imperative necessity of continuity of supply of 
fuel demands the fulfillment of contractual relations 
in this industry more than in any other, and yet one 
of the primary causes for the disgraceful and disastrous 
conditions during the past six months has been the re- 
pudiation of contracts. An exceptional demand not 
only brings about reckless and unwarranted repudiation 
of contracts made for delivery of coal but the substi- 
tution of inferior quality at higher prices. Indeed, coal 
contracts are so drawn as to be breakable in delivery, 
in quality and in price. -Our investigation into the coal 
situation has convinced us that the private. interests 
now in control of the production and distribution of 
coal, in spite of efforts by some, are actually unable to 
prevent a continuance or a repetition of the present 
deplorable situation, and that it is the duty of the gov- 
ernment to take such reasonable and practical steps as 
it may to remedy the evil. 

An inherent responsibility of the government is the 
protection of its people. To assure the mining, trans- 
portation and distribution of coal at fair prices is a 
public duty from which the government cannot es- 
cape. But your committee believes that governmental 
administration of the production and distribution of’ 
coal should be a last resort, as governmental activities 
should always be directed toward encouragement of 
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private initiative and enterprise. While the fulfill- 
ment of contractual relations is of first importance to 
the stabilization of the industry in the interest of the 
_ consumer, the producer, and labor as well, your com- 
mittee believes that the government should at all times 
be informed as to coal distribution and recommends: 

That all coal operators, wholesalers, jobbers and re- 
tailers be compelled by statute to file at regular and 
frequent periods with some federal agericy reports on 
the total tonnage produced or handled, the size and 
quality thereof, the amount of tonnage contracted for, 
the amount sold on contract and at spot sale, to whom, 
together with the prices made or received under such 
contracts or sales, and producers and distributors to 
make regular reports sufficient to determine their costs 
and profits and the corporate inter-relations or the 
communities of interest, if any, between companies pro- 
ducing and distributing coal. Fuel thrift by the small 
user and fuel thrift by the large user through storage, 
scientific combustion, and transmission should be 
strongly encouraged by the government. 





MICHIGAN CONTRACTORS IN MEM- 
BERSHIP CAMPAIGN. 


As the result of the recent meeting of the 
Michigan State Association of Electrical Con- 
tractors and Dealers in Detroit, a campaign has 
been launched to double the membership and in- 
terest every contractor and dealer in the state 
in the necessity for co-operation in the electrical 
industry. The campaign is under the immediate 
direction of H. Shaw, newly elected secretary 
of the state association, who is also secretary of 
the Detroit Electrical Contractors’ Association. 

H. A. Roseberry, Grand Rapids, Mich., was re- 
elected chairman of the state association, and 
Harry F. Spier, Battle Creek, Mich., was re- 
elected treasurer. Thomas Templeton, of the 
John H. Busby Co., Detroit, represents the De- 
troit district as committeeman at large in the 
national organization. 





ELECTRICAL CONTRACTOR-DEALERS 
TO MEET NEXT MONTH. 


The third annual convention of the Pennsyl- 
vania State Association of Electrical Contractors 
and Dealers will be held in Philadelphia, Jan. 
26-27. In accordance with the usual custom the 
sessions will be open to representatives from all 
branches of the electrical industry for consid- 
eration of matters of mutual interest. 

The executive committee of the National As- 
sociation of Electrical Contractors and Dealers 
will hold a meeting at the association headquar- 
ters, 110 West 4oth street, New York City, 


Jan. 24-25. 





DECISION OF IOWA COURT ON RATE 
CONTRACTS. 





Supreme Court of Iowa Decrees That Public Utili- 
ties and Municipalities Cannot Contract for 
Definite Arbitrary Rates. 


A recent opinion of the Supreme Court of 
Iowa should prove interesting to central-station 
companies, in view of the fact that there is agi- 
tation on the question of. abolishing the state 
public utilities commissions, and also that prac- 
tically all public service companies have-found 
it necessary to seek increased rates owing to in- 
creased operating expenses and the high rate of 
money. The case is that of the Ottumwa (Ia.) 
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Railway & Light Co. which held a franchise con- 
taining a five-cent fare provision. In 1918 the 
Ottumwa city council authorized a six-cent fare 
during the period of the war, but in April of 
last year this action was rescinded with the dec- 
laration that the company should not be permit- 
ted to charge more than the fare fixed in its 
franchise. 

The railway company secured a temporary re- 
straining order which was later dissolved by the 
district court, the case being then carried to 
the Supreme Court of Iowa on an appeal. This 
body reversed the decision of the lower court, 
handing down an opinion that a municipality 
and a public utility cannot contract for a definite 
arbitrary rate; that it is against public policy 
to do so; that the interests of the public demand 
that the public utility shall receive a sufficient 
rate to permit it to be operated efficiently and 
economically, and to pay a reasonable rate to 
those who have invested their money. 

There is no public utilities commission in Iowa, 
the authority granted by the legislature to the 
nfunicipalities being practically the same in ex- 
tent as that granted to the municipalities in IIli- 
nois. 





BIG CENTRAL-STATION COMPANIES 
IN CANADA MERGED. 





British Columbia Electric Railway Co. Acquires Con- 
trol of Western Power Co. of Vancouver— Pres- 
ent Capacity of Plants to Be Increased. 


A merger of electrical interests on the lower 
mainland of British Columbia has been brought 
about by the British Columbia Electric Railway 
Co., Vancouver, B. C., acquiring control of the 
Western Power Co. of Canada through the 
former guaranteeing the $5,000,000 of the latter 
company’s bonds. The Western Power Co., 
formerly known as the Western Canada Power 
Co., had a capital of $11,350,000, its president. 
being J. D. Mortimer, 30 Broad street, New 
York City, who represented United States cap- 
ital. Its plant develops 39,000 hp. at Stave Falls, 
31 miles from Vancouver, and besides selling 
75% of its output to the British Columbia Elec- 
tric Railway Co., power was transmitted to the 
Puget Sound Power & Light Co. at Sumas, 
Wash., and light and power retailed in the vicin- 
ity of Vancouver and New Westminster, B. C. 

The Stave Lake development was originally 
started by the Stave Lake Power Co., with John 
Henry as president and William McNeill, now 
acting general manager of the present company, 
as secretary. The company later sold its inter- 
ests to the Western Canada Power Co. The 
Western Power Co. which took over the Western 
Canada Power Co. was incorporated in 1916. The 
capacity of the Western Power Co.’s plant is 
150,000,000 kw-hrs. a year, but can be increased 
by the raising of the dam and the installation of 
another unit to 200,000,000 kw-hrs. a year, which 
would then give it a total capacity of 52,000 hp. 
It is expected. that work on the additional unit 
will be undertaken immediately by the British 
Columbia Electric Railway Co., the cost being 
estimated at $1,000,000. The Stave river allows 
a second development, the site of which is also 


’ conveyed in the deal, 3.5 mi. below the present 
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plant and capable of developing 80,000 to 90,000 
hp. on a 50% load factor. The cost would be 
about $8,000,000. 

George Kidd, general manager of the British 
Columbia Electric Railway Co., who completed 
the negotiations in the East, states that the acqui- 
sition of the other company will not mean that 
more power is available, because his company 
has been taking 75% of the Western Power 
Co.’s output. Provided new capital can be ob- 
tained the second development can be proceeded 
with in two or three years when required. For 
the immediate needs of the district another unit 
can be placed in the Stave Lake plant increasing 
the capacity by 13,000 hp. to a total of 50,000 
hp. The installation would cost $1,000,000. 


HYDROELECTRIC PLANT TO BE CON- 
STRUCTED IN MEXICO. 


The government of San Luis Potosi, Mexico, 
has awarded a contract to E. E. Thomas, Tam- 
pico, for the construction of a dam and water- 
storage reservoir in the Rio Verde valley, at an 
estimated cost of $2,000,000, to provide water 
for irrigation purposes. Engineers are now 
making a survey for the proposed project, con- 
struction work on which will start about Jan. 1. 
It is expected that the work will be completed 
within two years. It is also planned to install a 
hydroelectric plant with a capacity of 100,000 
hp. Power will be distributed over a wide area 
‘ of the state by means of transmission lines. 








MOTOR RATINGS DISCUSSED AT A. I. 
S. E. E. MEETING. 


A discussion on 40-deg. vs. 50-deg. motors was 
the feature of the Dec. 13 meeting of the Asso- 
ciation of Iron and Steel Electrical Engineers 
at Cleveland. In submitting a paper on ‘“Con- 
-tinuous Rated or 50-deg. Rise Motors,” L. F. 
Adams, electrical engineer of the power and 
mining department, General Electric Co., favored 
the 50-deg. motor, stating that it puts the re- 
sponsibility of selection and operation on the 
buyer. J. M. Hipple, design engineer of the 
Westinghouse Electric & Manufacturing Co., 
stated that lack of education and misunderstand- 
ing of the A. I. E. E. rules were retarding the 
adoption of the 50-deg. motor. 

Mill engineers expressed the opinion that a 
motor driving steel-mill machinery should have 
a liberal margin of power above the normal or 
estimated load, and it seemed to be the opinion 
that this overload ability was met satisfactorily 
in the 40-deg. motor, although 50-deg. motors 
are operating with satisfaction on certain loads 
where careful study was made before the motors 
were installed. 





CHICAGO BANKER DISCUSSES LOCAL 
UTILITY SITUATION. 


In discussing the public utility companies 
whose financial interests center in and around 
Chicago, John J. Mitchell, head of the Illinois 
Trust and Savings Bank, stated recently that the 
peak of operating costs has been passed, that 
the price of coal consumed by the central-station 
companies has declined $3 to $4 a ton during the 
past month and that labor costs will probably 
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recede. “I think the utility companies have seen 
their worst days in the matter of high operating 
costs,” he said. “Utility companies, which deal 
in service, carry small inventories of materials 
on hand, and their situation is thus more favor- 
able than that of industrial concerns which face 
large write-offs on inventories Jan. 1. They do 
a cash business, or virtually so, and do not have 
outstanding a large amount of bills -receivable 
on which losses might be incurred.” 





NEWS-SERVICE BUREAU ACTIVITIES 
OF S. E. D. 
Members of the Society for Electrical Devel- 


opment are receiving from headquarters a printed 
announcement calling attention to the “elec- 


‘trical page” appearing in newspapers throughout 


the country and the benefits derived by adver- 
tisers. The society maintains a mnews-service 
bureau which weekly supplies news items, stories, 
articles, etc., to over 600 newspapers in the 
United States and Canada, and a sales service 
department which furnishes advertising material 
to members. 





OKLAHOMA UTILITY IS GRANTED 
EMERGENCY RATE INCREASE. 


The Comanche Light & Power Co., Lawton, 
Okla., has been granted an emergency scale of 
rates by the Oklahoma Corporation Commission, 
permitting a surcharge of $0.015 per kw., retro- 
active to Dec. 1. The domestic rate is now $0.125, 
which is about a 13% increase. The surcharge 
also applies to the former graduated scale. 








COMING CONVENTIONS. 


Associated General Contractors of America. Second 
national conference, New Orleans, La., Jan. 25-27. Head- 
quarters, Hotel Grunewald. Secretary, 111 West Wash- 
ington street, Chicago. 

Western Association of Electrical Inspectors. An- 
nual convention, Detroit, Mich. Jan. 25-28. Head- 
quarters, Hotel Statler. Secretary, William S. Boyd, 


‘175 West Jackson boulevard, Chicago. 


Pennsylvania State Association of Electrical Con- 
tractors and Dealers. Annual convention, Philadelphia, 
Jan. 26-27. Secretary, M. G. Sellers, 1518 Sansom 
street, Philadelphia. 

Association of Municipal Electrical Utilities of On- 
tario. Semi-annual convention, Toronto, Can., Jan. 27-28. 

National Council of Lighting Fixture Manufactur- 
ers. Annual convention and lighting fixture market, 
Elmwood Music Hall, Buffalo, N. Y., Feb. 14-19. Sec- 
retary, Charles H. Hofrichter, 8410 Lake avenue, Cleve- 
land. 

Joint meeting of Illinois State Electric Association, 
Illinois Electric Railways Association and Illinois Gas 
Association, Chicago, March 15-17. Headquarters, 
Sherman House. Secretary, R. V. Prather, Spring- 
field, Til. 

American Electrochemical Society. Spring meeting, 
Atlantic City, N. J., April 21-23. Headquarters, Hotel 
Chalfonte. Secretary, Joseph W. Richards, Lehigh 
University, Bethlehem, Pa. 

National Fire Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Frank- 
lin H. Wentworth, 87 Milk street, Boston. 

North Central Electric Association. Annual conven- 
tion, Duluth, Minn., June 14-16. Secretary, H. E. 
Young, 15 South Fifth street, Minneapolis, Minn. 

American Institute of Electrical Engineers. Annual 
convention jointly with the Pacific Coast convention, 
Salt Lake City, Utah, June 20-25. Secretary, F. L 
Hutchinson, 33 West 39th street, New York City. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 
Maintenance of Electrical Equipment 








MAKING AND FINISHING JOINTS IN 
HIGH-TENSION CABLES. 





Exclusion of Moisture and Foreign Materials Essen- 
tial—Joint Should Cool Slowly After Being 
Filled With Compound. 


After the lead has been removed the edge of 
the lead ‘sheath should be carefully examined 
and all sharp edges or projections removed with 
a knife. The ends of the sheath should then be 
slightly belled out, using a blunt instrument such 
as the end of the pliers or a special tool. The 
belt insulation should then be removed to a point 
about 1.5 ins. from the edge of the lead sheath. 





Sweating Connectors and Conductors Together. 


The inner layers of belt insulation should be 
torn rather than cut in order to avoid injury to 
the insulation on the individual conducturs. 
Jute fillcrs should be pulled back and cut off close 
to the end of the belt insulation. The insulation 
on the individual conauctors should now be re- 
moved for a distance equal to % of the length 
of the copper sleeve. It is good practice to se- 





Boiling Out Tape and Cable Ends. 


curely fasten the various sections of insulation 
prior to cutting them off by binding with sev- 
eral turns of string just back of the cut. 

With the cable ends prepared, the lead sleeve 
should then be put in place over one end of the 
cable. It should be scraped or filed with a rasp 
for about 2 ins. at each end, the scraped portion 
being smeared for protection with stearine or 
some other flux to prevent the formation of a 


lead-salt film. In case insulating sleeves are to 
be used they should also be slipped into place 
at this time and pushed back to make room for 
soldering the joint. 


SwEATING Conpuctors INTo CONNECTORS. 


Solder should be applied with a ladle to “tin” 
the ends of the conductor. After the conductors 





Large Insulating Tubes in Place. 


have been thoroughly tinned the copper sleeves 
should be fitted over the conductors, one at a 
time, and sweated solid. Solder should be 
poured over the joint and into the split in the 
sleeve until the entire joint is filled. To make a 
good job the split in the copper sleeve must be 
turned up so that solder may be poured into it 
from the ladle. With the joint well filled the 
excess solder should be wiped off, leaving a clean, 
smooth, finished joint. Care must be taken not 
to disturb the joint until after the solder is fully 
set or hardened, and a file should not be used to 
finish the joint unless great care is taken to 
guard against the settlement of metal dust on the 
insulation and conductors. 

With all joints soldered and wiped off clean 
the space between the end of the copper sleeve 
and conductor insulation should be filled with 
loosely woven cotton tape, one layer of tape be- 
ing run over the connector. This tape and the 
cable ends should be boiled out with hot com- 
pound in order to drive out all moisture. The 
compound must be quite hot for this purpose. 
After all the conductors have been thus prepared, 
the insulating tubes can be slipped into place to 
completely cover the joint in the conductor. The 
insulating tubes should be fastened in place with 
a piece of stout flax twine to prevent movement, 





Wiping One End of Joint. 
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one small tube being placed over each conductor 
and a large tube over all the smaller ones. No 
tape, paper or other material should be placed 
over the tubes, as such material interferes with 
the proper filling of the joint with compound. In 
case tape is used instead of insulating sleeves 
the procedure must be modified accordingly. 


WiPiInG LEAD SLEEVE Over FINISHED SPLICE. 


The lead sleeve can now be moved into place. 
The ends of the sleeve must be pounded down to 
make a snug, close fit to the cable sheath at each 
side of the joint. It is often found desirable to 
form the ends of the sleeve before it is placed 
over the cable. With the sleeve in place and the 
ends fitting close to the sheath, a little solder 
should be poured on the sleeve at one end to 
“tack” it fast to the sheath. Now the opposite 
end may be wiped without.danger of moving the 
sleeve out of place. After wiping the second 
end, two holes should be cut in the sleeve and 
the hot compound poured.in through a snugly 
fitting funnel. A considerable amount of com- 
pound should be poured through the joint in 
order to purge it of all moisture, air, etc. After 
cooling for a sufficient period the joint should 
be moved into its place in the manhole or on the 
cable rack. The Standard Underground Cable 
Co. recommends that joints be allowed to settle 
and cool for four or five hours under cover of a 
pad to exclude dirt and moisture and to prevent 
rapid cooling. When thoroughly cooled more 
compound should be poured into the openings 
to completely fill the joint, and the openings may 
then be soldered shut. 





PRACTICAL METHOD OF TESTING 
UNLOADED SERIES MOTORS. 





Motors Connected as Shunt Machines by Means of 
Special Testboard—Construction Details— 
Wiring Diagrams for Tests. 


In making repairs on series motors it is usually 
necessary to remove them from the apparatus 
they drive. After repairs have been made it is 
advisable to make tests not only for open circuits 
but for mechanical stresses such as heat runs on 
bearings, etc. Ina test of this nature, on account 
of the characteristics of series motors, a prony 
brake is essential for loading purposes. This 
method is undesirable, both from an economical 
and mechanical standpoint, due to the amount of 





Fig. 1.—Connections for Testing 20 to 30-Hp. Motors. 


energy lost in heat, as well as being a cumber- 
some method with which to work. 

A more desirable method is to connect the 
motor as a shunt machine. Since the resistance 
of a series motor is small, it is necessary to con- 
nect external resistances both in the armature 
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and field circuits, when connected as a shunt ma- 
chine, to limit the current. The determining 
factor in the amount of resistance to be placed in 
the circuits is the current required in the arma- 
ture to give sufficient torque to cause it to turn 
and the current required in the field to give 
proper speed. 

Where a great number of motors are to be 
tested at regular intervals, it is economical to in- 





Fig. 2.—Connections for Testing 40 to 60-Hp. Motors. 


stall in the repair shop a regular testboard for 
just this purpose. A board which has been found 
convenient for this purpose consists of two slate 
panels mounted vertically on 1.25-in. pipe with 
two overload and reverse-current circuit-breakers 
mounted on the upper panel, and two double- 
pole, double-throw switches mounted vertically 
on the lower panel with positions marked 1, 2, 3 
and 4, as indicated on Fig. 4, which serve to 
insert resistances when thrown in the different 
positions according to the horsepower of the 
machine being tested. It is well to attach a small 
wood panel immediately below the slate panels to 
indicate what horsepower machines can be tested 
“9 





Fig. 3.—Connections for Testing 70 to 100-Hp. Motors. 


with the switches in certain positions. The figure 
shows a method which has been found desirable. 
Fuses are not required, as an attendant would 
always be near when a test of this kind is being 
made. 

Fig. 5, which shows a wiring diagram of such 
a board, illustrates how the same resistance grids 
could be used for motors ranging in horsepower 
from 20 to 100. For example, if the .switches 
were in positions 3 and 4, the resistance between 
the points Rr and R3 of the resistance grids, as 
marked on Figs. 5 and 1, would be thrown in 
series with the armature, and the resistance be- 
tween the points R5 and R6 would be in series 
with the field. The resistance between the points 
Ri and R3 is 5 ohms, and between R5 and R6 
is 6.4 ohms. This would be the correct position 
for testing machines from 20 to 30 hp. If, then, 
the first switch were thrown from position 3 to 
position 1, the resistance between the points R2 
and R3, which is 1.8 ohms, would be in series 
with the armature, and the resistance between 
the points R6 and R7, which is 3.2 ohms, would 
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be in series with the field. This would be the 
position for testing machines from 40 to 60 hp., 
as shown on Fig. 2. If the first switch were left 
in position 1 and the second switch were trans- 
ferred from position 4 to position 2, the resistance 
between the points R2 and R3, which is 1.8 ohms, 
would be in series with the armature; the resist- 
ance between the points R6 and R7, equal to 3.2 
ohms, and the resistance between the points R4 
and Rs, equal to 3.2 ohms, would be thrown in 
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parallel, and the combination thrown in series 
with the field. This, then, would give a resist- 
ance of 1.6 ohms, and would be the position for 
testing machines ranging from 70 to 100 hp. 


PROTECTION FOR MOTORS REQUIRED 
BY 1920 CODE. 








Motors Rated in Excess of 2 Hp. Must Be Protected 
by Running Fuses, Circuit-Breakers 
or Thermal Cutouts. 


Overload protection of motors received much 
attention in the preparation of the last edition of 
the National Electrical Code. The rule applying 
to motors of over 2-hp. capacity contains the 
following provisions : 


“Each continuous-rated motor over 2 hp. used for 
constant-load duty must be protected by running fuses, 
thermal cutouts or a circuit-breaker-in accordance with 
the following : 

“If fuses or thermal cutouts are used their rated 
capacity must not exceed 125% of the name-plate cur- 
rent rating of the motor, except that when no fuses or 
thermal cutouts of the required capacity exist those of 
the next higher standard rating may be used.. If a cir- 
cuit-breaker is used it should have a continuous current 
capacity of at least 110% of the name-plate current 
rating of the motor. If the circuit-breaker is of the 
time-limit type it should have a setting of not over 
125%, and if of the instantaneous type a setting of not 
over 160% of the name-plate current rating of the 
motor.” 
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Fig. 5.—Wiring Diagram of Series-Motor Testboard. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 








ANALYSIS OF OVERHEAD, OR COST 
OF DOING BUSINESS. 





Report of Executive Committee of National Asso- 
ciation of Contractor-Dealers, Also Sent to 
Jobbers and Manufacturers. 


The following report is based on a personal in- 
vestigation made by an accountant in the employ 
of the National Association of Electrical Con- 
tractors and Dealers and supplements the figures 
previously obtained from the membership by 
means of a questionnaire. 

The investigation was undertaken for two pur- 
poses: first, to check the figures that have been 
compiled and published and which were based on 
the replies made by the membership; second, in 
the hope of being able to obtain some segregation 
of overhead cost on the different classes of ap- 
pliances sold by the contractor-dealer. 

The investigation covered six different con- 
cerns located in six different cities and in three 
states, and these concerns were selected on ac- 
count of their being recognized as trade leaders 
in their respective localities and having invest- 
ments and total gross sales that were approxi- 
mately alike. 

The investigation emphasizes the necessity of 
continued educational work along the lines of 
bookkeeping and cost accounting, as only two of 
the concerns investigated were using double-entry 
bookkeeping at the time the investigation was 
made, although their records were such as to show 
their operations clearly. 

The detailed figures as to the operation of the 
separate concerns are unnecessary for the purpose 
of this report, but it is well to note that in each 
case they had been in business for some years, 
were well located in their respective cities, had 
well-kept places of business and were managed 
by men who had a good knowledge of everything 
that was going on in their establishment. 

The figures included in the tables that form a 
part of this report clearly demonstrate that pre- 
vious figures, while approximately correct, evi- 
dently did not include all expense items and the 
figures herewith show overhead costs, which it is 
safe to assume present a true showing for the 
merchandising branch of the electrical industry. 

The investigation demonstrated that at the 
present time it is impossible to obtain a segrega- 
tion of overhead cost as applied to the sale of the 
different appliances handled by the contractor- 
dealer, as records are not kept in such a form as 
to permit the compilation of the figures without 
a very long and detailed examination of the en- 
tire business done by each concern, but the com- 
mittee was able to segregate the overhead cost of 
“contracting,” in which term is included all sales 
involving productive labor, and “merchandising,” 
which covers sales not involving productive labor. 

It is evident, however, that the “merchandis- 


ing” of electrical appliances to the public at the 
present time is largely carried on by concerns 
whose business includes the handling of appliances 
and materials without labor and also with labor 
and, from such segregation as it was possible to 
make in the investigation, it is evident that the 
overhead costs of merchandising vary only slight- 
ly on the different appliances, except those re- 
quiring demonstration and service to maintain. 

It seems safe to assume that, under existing 
business conditions, and probably for some time 
to come, retail distribution in the electrical trade 
will be carried on through channels that handle 
all branches of such retail trade and that conse- 
quently the position can be taken that the per- 
centage of “overhead” or “cost of doing busi- 
ness” as shown by the tables for merchandising 
can properly be applied to the various items han- 
dled by the contractor-dealer in the course of his 
regular business. 

The following tables give in a condensed form 
the result of the investigation and they are, of 
course, supported by complete data from each 
of the concerns investigated. 


TABULATED RESULTS OF THE ANALYSIS. 


The tables show the average of six concerns, 
located in six different cities in three states, each 
doing a business of approximately $100,000. 


TOTAL BUSINESS. 


% of total 

Item. Amount. sales billed. 
Merchandise sales billed........ $400,192.98 64.00 
Contracting sales billed......... 225,114.92 36.00 
cf CO” Aree 625,307.90 100.00 
Selling expemse |...........5.0. 105,209.86 | 16.83 
Administration expense ........ 49,203.32 7.87 
Accounting expense ........... 21,967.42 3.51 
Total expense: casekedsccivs $176,380.60 28.21 

MERCHANDISE SALES. 

% of mer- 

chandising 

Item. Amount. _ sales billed. 
Merchandise sales billed........ $400,192.98 100.00 
ee ae a 74,660.38 18.66 
Administration expense ...... 32,390.12 8.09 
Accounting expense ........... 14,058.88 3.50 
Total eases 2... ieee $121,109.38 30.20 

CONTRACTING SALES. 

% of 

contracting 

Item. Amount. - sales billed. 
Contracting sales billed......... $225,114.92 100.00 
Selling expense ............... 30,549.58 13.57 
Administration expense ........ 16,813.20 TAT 
Accounting expense ........... 7,908.54 3.51 
Total exec . lis. oi. ued $ 55,271.22 24.55 


Note.—The subdivision of expenses were made as 
follows: 

Selling expenses includes interest, advertising, com- 
missions, freight and cartage, discounts and allowances, 
traveling expense, war taxes, and a proportion of the 
following: rent, light, heat and power, salaries, tele- 
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phone, telegtaph and postage, printing and stationery, 
miscellaneous expense. 

Administration includes depreciation, insurance, legal 
expense, taxes, maintenance, bad debts and a propor- 
tion of the last five items under selling expense. 

Accounting includes bonding expense and a proportion 
of the last five items under selling expense. 

It will be seen that the foregoing indicates the 
average overhead cost of doing business to be 
30.20% for merchandising, 24.55% for contract- 
ing and 28.21% for the total business, and it is 
safe to consider these figures as being conserva- 
tive in view of the careful investigation and in 
view of the further fact that the investigation 
covered concerns that are probably above the av- 
erage in their business methods. 

Comment on the question of the selling price 
in the “contracting” end of the business is. per- 
haps unnecessary as the margin between the cost 
and the selling price is largely in the hands of the 
seller, but the “merchandising” situation is cer- 
tainly worthy of careful thought and some action 
on the part of the national association. 

The figures in this report show that a discount 
of 30.2% only just covers the overhead cost and 
a further discount must be provided to enable 


oo 
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the contractor-dealers to make a fair margin of 
profit on sales. 

This brings the merchandising question to the 
point where, if it is to be handled aggressively by 
the contractor-dealer, the margin between cost 
and selling prices must be increased or the over- 
head expense must be reduced, and the investiga- 
tion, as well as the figures obtained from other 
lines of retail trade, leads to the conclusion that 
the overhead percentage given in this report can 
not be materially reduced without impairing the 
efficiency of the service rendered. 

Increased differences between cost and selling 
price can be brought about by a reduction in cost 
to the contractor-dealer or an increased price to 
the consumer. 

The first is beyond. the committee’s province to 
comment on, and: in considering the second, care- 
ful consideration must be given to the economic 
value of the goods to see that the price does not 
force them into the class of luxuries. 

’ On the other hand a continuance of the existing 
condition must, when thoroughly understood by 
the retailer, result in a lack of effort to increase 
distribution. 


AMUOODHUAUNEQENGGQQUEOUEEOETOUOUUEAOUOQASOQUNGUGEEEEEOOAUOOUOGUOGOALGGONGUUGEEEOOEDOUOUOOOOOOOOOOOOONGONEEEEEEOOOOOUOOOONGOOOOLEGRELSOOGEOEOOOGUONDAGGOOOGGONANOGOEOOANOOOUAEAAOENANAOAENOTSNGTONAN AA HAE AGENT AOOUNU AAA A ASAE AAY00 80k AE 


Electrical Dealers of Northwest Use Modern Methods in 
Appliance Merchandising Business 


~One Dealer Uses Window Effectively for Demonstration of Household 
Conveniences, Other Dealers Equally Energetic in Creating Business 


By W. B. STODDARD 


“In order to get the business, you must do 
something a little different,” said the manager of 
the Burnham-Frith Electric Co., Ltd., Edmonton, 
Alta. “And you’ve got to occasionally make it 
worth their while to stop and look at your dis- 
plays. Now that winter is here people should be 
in the market for more electrical devices than 
ever, if the merchandise can just be brought to 
their attention in an effective manner. We de- 
cided to begin with the convenient little electric 
stove, so much cleaner than the oil or gas burn- 
ers. Accordingly we placed one in our window, 
with a card beside it: 

A customer claims she can fry at the rate of 
fifty eggs an hour on this stove. One hour’s current 
costs 4.8 cents. We will give $5 in cash to the first 
lady customer who can beat this record. Must have 
a witness. Full information inside. A hot meal in 
a few. minutes. 

Another card gave information regarding the 
price: 
A Red-Hot. Fire in 30 Seconds, 

$5.00 Plain. $5.50 Enamelled. 
Not One Back in Three Years. 

Naturally these cards aroused interest in the 
stoves, and the adroit method in which the frying 
of eggs was mentioned suggested to many how 
convenient it would be to have one of the little 
stoves for light housekeeping. A very attractive 
background was also built up, hung with garlands 
of autumn leaves. A long shelf in the background 
was draped with crimson velvet and on it was 
placed a stand and boudoir lamp, several electric 


student lamps and an electric fan. Down in front 
were set several portable electric heaters. 

“We knew that the offer would give ample 
publicity to the stoves, but in order to push the 
sale of the other merchandise we had cards, on 
each of which was printed in colors, a single 
lamp. There were several types of these lamps— 
floor, stand, boudoir, etc. With each lamp was a 
brief dsecription and price, together with the 
suggestion : 

Come to the Lamp Shop of the Burnham-Frith 
Electric Co., Ltd., and see our “lamps of originality” 
for lighting the boudoir or den, living or dining 
room, in the long winter evenings. 

“These we distributed freely. Then we ar- 
ranged a fixture display in one of the windows 
and supplemented it with various types of globes. 
Cards in this window called special attention to 
all classes of electric lamps and fixtures and 
offered a special discount of 25% for two days 
only. We backed up our card and window pub- 
licity with quarter-page advertisements in the 
papers : 

HARMONIOUS ELECTRIC FIXTURES. 


Good lighting is an essential part of living. Two 
things are necessary to good home lighting: Fix- 
tures that can be adjusted to control and concentrate 
the light, and fixtures that please the eye by their 
correct design and style, harmonizing with the fur- 
niture and decorations. 

It is surprising how small the expenditure to 
make the home thoroughly modern and cheerful. 


“Lastly, in order to get the public to notice our 
electric heaters we ran an advertisement in the 
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Windew Display of Burnham-Firth Electric Co., 
Edmonton, Alta., Can. 


paper adorned with the cut of mother and little 
child standing before the cheerful blaze, and cap- 
tioned : 


OH! DANDY! 
For These Cold Winter Mornings 


AN ELECTRIC RADIATOR. 


Avoid the well-known danger of a chilly room. 
The warm glow of the electric coils immediately 
insures your health and comfort. 

The Electric Radiator is one thoroughly prac- 
tical adjunct to your regular heating system. 


IT IS EASY TO OWN ONE. 


Pay for it in five installments on your light bills. 


“Then, in the vestibule of the store we installed 
one of the electric heaters with a cord and push 
button, and by the button placed a card: 


DOES AN ELECTRIC HEATER THROW OUT 
MUCH HEAT? 


; Push the Button and See. 


“Naturally the great majority pushed the but- 
ton and at once felt the warm glow, doubly com- 
fortable on a frosty morning. It would be hard 
to imagine a better method of publicity. At- 
tached to the pedestal on which stood the heater 
was a little metal box holding a number of 
pamphlets, the card above it inviting “Take One.’ 
These gave cuts of this particular style of electric 
heater as well as several others, with prices, and 
a slight description of the best points of each. In 
this way, by always having something of interest 
in the store or in the window, we got people into 
the habit of coming around to see our newest 
‘wrinkle’ and gradually to associating our name 
with high-class electrical merchandise, causing 
them to turn naturally to our store when in need 
of anything in the electric line.” 


SomE METHODS OF WASHINGTON STATE ELEC- 
TRICAL DEALERS. 


In the state of Washington there are many 
electrical men who are progressive. Realizing 
that electricity is going to be the dominating 
factor in domestic economy within the next few 
years they are exerting every energy towards 
acquainting the general public with their line. 

The Seattle Lighting Co., Seattle, Wash., have 
a series of rooms opening into each other, each 
being fitted with the necessary electrical appli- 
ances for accomplishing housework in the most 
expeditious manner. The elecric kitchen is being 
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given the greatest publicity at present, in order to 
speed up the sale of electric ranges. Next to it is 
the laundry equipped with washing and ironing 
machines, laundry stoves, wringers and electric 
clothes dryers. Once a week practical demonstra- 
tions of these appliances are given. Then there 
is the electric dining room and the living room 
with student lamp, electric heater and vacuum 
cleaner. They constantly back up their floor dis- 
plays with attractive advertisements. One of the 
advertisements showed a cut of an electric range 
and opposite it a hand with the fingers extended 
and a number printed at the tip of each finger. 
The advertisement was captioned: 


FIVE BIG REASONS. 


Count on the fingers of your hand the advantages 
of the Electric Range as a household helper: 

1. It is clean. You don’t have to fuss with sooty, 
dirty coal. 

2. It is prompt. Your fuel is always ready at a 
moment’s notice. 

3. It is cool. It does not heat up your kitchen. 

4. It is controliable. The heat can be regulated 
so exactly that perfect cooking can be insured. 


- 


5. It is economical. With the present price of 
coal, you will find that electric current -is cheaper. 


SEATTLE LIGHTING CO. 


The Ernst Co., Seattle, goes after business en- 
thusiastically. It has a special service truck, 
painted white, with trimmings of blue, decorated 
with a flock of bluebirds. This the company 
uses in delivering its electric merchandise and in 
making quick runs when repairs of any kind are 
needed. The advertisements in the paper read: 
“Send for the Bluebird Flier when anything goes 
wrong with your electric service.” The company 
is a thorough believer in window displays and 
employs a man whose entire time is devoted to the 
arranging of these displays. 

“Tt is my firm conviction,” said A. G. Hein- 
miller, the manager, “that the selling power of 
merchandise is increased fully 100% as soon as 
it is displayed in the window. We never feature 
but one line at a time, in order not to confuse 
the mind, but every window is changed twice and 
sometimes three times a week. For this reason 
the arrangement is always simple, with har- 
monious backgrounds, and just a few objects in 
order that the good points of each may be seen. 
Take, for example, our display of electric irons. 
The background is of dove gray, with several 
throws of olive-green velvet. In the midst is an 








Demonstration Rooms in Store of Seattle Lighting Co., 
Seattie, Wash. 
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electric lamp, with art shade. Half a dozen elec- 
tric flatirons of the modern type are shown, as 
well as an antique—one of the first electric irons 
made. 

“We always use a card or two, as a window 
without them is like a dumb salesman. The one 
we use with our display of flatirons read: ‘You 
are sure to find this store the best place to pur- 
chase an electric flatiron, as our stock and assort- 
ment is an extensive one and our prices most 


reasonable.’ 


Usinc SHOW WINDOW FOR DEMONSTRATION 
PURPOSES. 


“The window near the entrance is used solely 
for demonstration purposes. The glass extends 
almost to the level of the street and the floor of 
the window is on the level of the store floor. We 
have found that the average patron will not make 
himself conspicuous by stepping into a window 
to get a closer view of any apparatus in which he 
is interested, but where he does not have to mount 
a platform, will readiiy come over to examine the 
appliance. The mere fact of seeing several peo- 
ple in the window will induce other passersby to 
come in, and we thus secure an audience to whom 
the demonstrator can talk as well as demonstrate. 

“Each week we demonstrate a different appli- 
ance. Washing machines, ironers, sweepers, 
dishwashers, hair driers and the various electrical 
table conveniences each have their turn. In each 
case the room—for it is a room rather than a 
window—is fitted up with an appropriate back- 
ground and the prospective purchaser is able to 
visualize just how it would look in her own home. 











Window Display of Ernst’s, Seattle, Wash. 


Then, too, it suggests new uses for each appliance 
and calls it to their attention in a striking man- 
ner,” 

That Seattle does not have a monopoly on 
originality and progressiveness, however, is evi- 
denced by the educational home-buying campaign 
‘carried on by the leading merchants of Puyallup, 
Wash. Two columns in the center of the page 
are taken up with an article headed, “One Is Born 
Every Minute,” detailing some of the experiences 
of customers dealing. with mail-order houses. The 
balance of the page is taken up with advertise- 
ments of the principal merchants. One of the 
best of these is that of the Parsons Electrical Co., 
which reads: “Buy at home when you buy for 
the home. Don’t let the threatened coal shortage 
catch you unprepared. We suggest the modern 
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way of cooking and heating—the electric range 
and the electric heater.” 

The firm supplements its newspaper advertis- 
ing with crisp window displays, changed fre- 
quently and by means of electric merchandising 
literature furnished by the manufacturers, sent 
periodically to a selected list of prospects. 





CONTRACTOR BELIEVES IN ARTISTIC 
WINDOW DISPLAYS. 





Window Specialist Employed by New Jersey Man 
Installs Esthetic Decorations in Display Win- 
dow at Fortnight Intervals. 


‘Emil Ammann, electrical contractor in Union 
Hill, N. J., is a firm believer in the value of 
artistic window trimming. The accompanying 
view shows the effect of window magic produced 








This Class of Window Trim Expensive But Effective 
Advertising. 


by a firm of window-trim ‘specialists with whom 
Mr. Ammann has contracted to supply trims and 
accessories for various displays and to change the 
display every two weeks throughout the year. 

“Many electrical contractors and dealers would 
be surprised to know what this costs,” said Mr. 
Ammann, “but it pays. I know it pays for I go 
over my books every month and they tell the 
story.” The effect of such a display upon the ob- 
server is intended to impress the beauty and 
sense of luxury obtained by the employment of 
electric lighting installed by competent elec- 
tricians. 





NEWSPAPER ADVERTISING AID TO 
MERCHANDISING. 


“Contractor-dealers are not doing the amount 
of newspaper advertising they are capable of, and 
the public will never be well served until the con- 
tractor-dealer does his part in telling the public 
how well he can serve it,” says Ainslie A. Gray, 
advertising counsel for the National Electrical 
Supply Jobbers’ Association. Where conditions 
are such that it is impossible for the contractor- 
dealer to maintain space in the newspapers for 
his individual advertisement, Mr. Gray advises 
that collective advertisements, participated in by 
a number of contractor-dealers in the same com- 
munity, is the next best plan. 
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QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 








Questions. 


No. 510.—ApvisABILiry oF HotpinG SALES oF ELEc- 
rricAL Goops.—I have been endeavoring to learn from 
various sources, including jobbers, dealers, etc., the ad- 
vantages to be gained by and the difficulties met with 
in conducting a sale or sales of electrical goods. Other 
merchants have sales for the purpose of raising money, 
reducing stock, and cultivating new customers, and I 
want to find out if the electrical dealer can benefit by 
following their example. Will dealers or others in 
touch with the situation give their views on the sub- 
ject?—W. R. B., Phoenix, Ariz. 


No. 514—ILLUMINATION OF A MACHINE SHoP.— 
What is the best method to employ, and what intensity 
in foot-candles should be used, in lighting a fairly large 
machine shop? The shop in question is 50 by 200 ft. 
in size, and has a saw-tooth roof with windows all along 
both sides and the ends. Drill presses, planers, shapers, 
saws, milling machines and other tools all have indi- 
vidual motors so that there are no belts to interfere 
with overhead installation. Should a system of general 
illuminating be installed, or would a mixed system of 
general and local lighting be better or cheaper? What 
special provision should be made for the work benches 
along the sides of the shop? If general illumination is 
best, what intensity should be used, and what size lamps 
would give the best results?—N. S. T., Detroit. 


No. 515.—PrecauTions TAKEN IN GROUNDING LINES 
AND Buses.—What precautions are taken to guard 
against errors in making ground connections in power 
houses to high-tension cables and buses? Mistakes 
that have been costly in both life and property have 
been made, and it is believed that a free discussion of 
present common practice will be of much benefit. What 
bus- and line-clip arrangements are used? What locks 
and hold cards are used? Is it common practice to 
check connections twice or to have two different men 
check the connections? Are definite steps taken to see 
that the ground is maintained even though a mistake 
has been made?—A. L. T., New York City. 


No. 516.—WINDING For THREE-PHASE Mortor.—I have 
a four-pole, 220-volt, three-phase induction motor rated 
at 0.5 hp. and rewound with 24 coils in 24 slots. The 
coils are arranged and connected as a lap winding. The 
motor which was made by the General Electric Co., 
Schenectady, N. Y., has a squirrel-cage rotor. ~The coils 
are connected in one Y circuit, there being two coils per 
group with 109 turns of No. 20 double-cotton-covered 
wire per group. The winding pitch is from 1 to 6. 

Will someone draw a diagram illustrating the direc- 
tion of current flow in the windings described above? 
Considerable trouble is being experienced with heating. 
It is believed that some of the coils are bucking each 
other. The full-pitch winding of this motor would be 
from 1 to 7.—R. J. B., Racine, Wis. 





Answers. 


No. 504.—ContTROLLING Motor From Two LocarTIoNs. 
—I have a 5-hp. induction motor which is started from 
half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. Will someone 
please show how such a motor can be started and 
stopped from two different locations?>—N. W. C., 
Denver, Colo. 


Answer.—The accompanying sketch shows the 
control of a three-phase motor from two loca- 
tions. To stop the motor by one switch when it 
was running from the other would require'a sys- 
tem of relays and would involve considerable 
expense, if half-taps are used in starting. If the 


half-taps are omitted, and the three-pole double- 
throw switches replaced by two starting compen- 
sators with no-voltage releases, great flexibility in 
operating is obtained. The accompanying sketch 
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Diagram of Connections for Remote Control of Motor 
From Twa Points. 


shows the connections of this arrangement. It 
is to be noted that the circuit of either no-voltage 
coil may be broken at the remote switch——wW. 
H. K., Evanston, II. 


No. 508.—Burnep LAMINATIONS IN Motor ARMATURE. 
—I have a 5-hp., 1200-r.p.m., 220-volt, d-c. motor the 
armature of which has been burned out by severe 
grounding of séveral coils. This grounding fused to- 
gether the laminations in sections about 0.5 in. square 
in four different places. These spots are in different 
slots and each one affects a different set of laminations. 
Will it be safe to file out the slots to a smooth finish 
and rewind the armature, or should I secure new lami- 
nations and replace those that have been welded to- 
gether ?—A. L. S., Topeka, Kan. 

Answer.—Unless the laminations of an arma- 
ture core are insulated from each other with thin 
shellac or some other insulating medium much 
loss is experienced through eddy currents. Re- 
garding the armature core in question, the writer 
would not deem it necessary to reconstruct the 
core as the burned areas are not sufficiently large 
to do any material harm. If the roughened spots 
are smoothed out with a file the armature can be 
rewound and produce the same results as before 
grounding occurred—W. F. P., Atlantic, Mass. 


Answer.—If the fused spots do not penetrate 
too deeply it will be safe to file out the slots with 
a smooth file, afterward using a needle-pointed 
tool to remove the edges of the laminations that 
have been turned over in filing. In rewinding 
extra insulation will have to be used to make up 
for the material filed away. Should the burns 
penetrate too deeply it would be safer to replace 
the damaged laminations—J. S., Cumberland, 
B;k. 





No. 509.—CoNNECTING SINGLE TRANSFORMER IN A 
THREE-PHASE BANK.—I have three single-phase, 5-kv-a. 
Westinghouse transformers, rated at 2200 to 220 and 
110 volts, and want to know if I can use them connected 
together on a three-phase circuit and get 220 and 110 
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volts on the secondary side. If so, will someone please 
explain how to connect them and make a simple diagram 
for a guide?—R. L. G., Reynolda, N. C. 
Answer.—There are several ways of connec- 
ting the transformers in a three-phase circuit, but 
the simplest way is the delta connection. The 
transformers are placed side by side, connecting 
one primary terminal of the first transformer to 
the adjacent terminal of the second, the other 
terminal of the second to the adjacent terminal 
of the third, and the remaining terminal of the 
third to the remaining one of the first, thus 
making a complete circuit. Each one of the joints 
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Diagram of Delta-Delta Transformer Connection. 











































should then be connected to one of the supply © 


mains. In the same way the secondary terminals 
should be connected to the secondary lines. These 
transformers are made with the secondary coils 
in two parts and having four taps. If the first 
and second taps and the third and fourth taps are 
connected in pairs, and.each pair used as a main, 
the coils are in parallel and the transformer will 
give 110 volts. If the second and third taps are 
connected together, and the first and fourth taps 
used as mains, the coils are in series and the 
transformer will give 220 volts. The accompany- 
ing diagram shows the connections—J. O. P., 
Larkin, Kan. 





No. 511.—TRANSFORMER OPERATED AT HIGHER FRE- 
guEency.—I have a 10-kw. transformer rated at 2200 
to 220 volts and 25 cycles. I would like to use this 
transformer on a 60-cycle line, but am afraid it will 
overheat or possibly burn out as soon as it is con- 
nected up. Will someone kindly advise me as to what 
would happen if such a transformer were connected 
to a 60-cycle line? How much load will it carry with- 
out overheating? What capacity fuses should I use 
on the high-tension side to protect the transformer? 
This is an ordinary oil-cooled outdoor transformer 
with four primary and four secondary terminals.—F. 
H. B., St. Louis, Mo. 

Answer.—There is no cause for apprehension 
in connecting this transformer to a 60-cycle line 
if not more than the normal 10-kw. load is taken 
out of it. From the transformer equation K = 
(E X 108)/(4.44 < N X f) where K is magnetic 
flux, E the voltage, N number of turns and f the 
frequency, it can readily be seen that the mag- 
netic flux is in inverse proportion to the fre- 
quency so that the transformer would run with 
a considerably reduced magnetic saturation if 
connected simply to a 60-cycle line with the same 
voltage. As there are four terminals to each 
side it is, perhaps, possible to reconnect the high- 
tension coils in parallel if they are now in series. 
This would give a flux that is about 16% lower 
for 60 cycles than for 25 cycles, which is as it 
should be. The low-tension coils must then also 
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be connected in parallel if they have been 
in series before. This would again give the same 
low-tension voltage as before. If, however, the 
coils have already been in parallel, or if one side 
has been in series and the other in parallel, they 
cannot be changed, and the transformer has to be 
run as it is on the new 60-cycle line. Of course, 
the regulation of this transformer will not be 
as good when operated on 60 cycles as when op- 
erated on 25 cycles. It would, however, be a 
little better with the reconnected coils than with 
the coils as they are at present. The inductive 
drop is higher with 60 cycles than with 25 ; there- 
fore, the voltage drop from no load to full load 
will be greater for the 60 cycles, especially if a 
reconnection of the coils is not possible or is not 
desired. 

Fuses for the protection of the transformer can 
remain as before if the load is not increased. 
The heating of the transformer with the recon- 
nected coils would be approximately the same as 
it is now; if not reconnected, however, the tem- 
perature rise will be less than it was.—M. H.. 
Pittsburgh, Pa. 


Answer——The 25-cycle transformer in ques- 
tion will not heat as much when operated on a 
60-cycle frequency as it would on a 25-cycle fre- 
quency. It will be safe to carry the full rating 
of the transformer. It is advisable to fuse with 
a 5 to 7-ampere fuse, preferably using fuses of 
5-ampere rating if the transformer will not be 
overloaded.—V. H., Springfield, Ill. 





No. 513.—LEADING AND LAGGING CURRENT IN 
SyncHronous Mortor—In the Nov. 13 issue of 
ELEcTRICAL Review A. S. L. said, in answer to question 
No. 495, “These facts are so well known that proof is 
not necessary, though simple physical nonmathematical 
proof is easily possible.” I have studied the answers 
given to question No. 495, but am not sure that I fully 
understand the action of a synchronous motor as a 
condenser yet. Will A. S. L., or someone else, explain 
more fully the points referred to in the above quota- 
tion?—S. B. H., Portland, Ore. 


Answer—A condenser—static or otherwise— 
when connected to an a-c. system draws a leading 
current and, therefore, tends to neutralize any 
lagging current that exists in the system and 
thereby improve the low power-factor. A syn- 
chronous motor can if desired be operated with 
its armature current in phase with the applied 
electromotive force by proper adjustment of its 
field current. If the field current is increased 
with the load of the motor and the applied voltage 
remains unchanged the motor will draw a lead- 
ing current from the line. 

This leading current may be segregated into 
two components: First, an energy component 
whose function is to drive a mechanical load and 
to supply the losses of the motor, and second, a 
magnetizing current, i. e., a current which tends 
to magnetize the generator fields. This is the so- 
called “wattless leading component” or “con- 
denser effect.”” The condenser effect, or wattless 
leading component, of the synchronous-motor 
current may be used to compensate for or to 
neutralize an equal amount of inductive effect, or 
wattless lagging component, on the system caused 
by induction motors, transformers, etc., and 
thereby improve the power-factor of the whole 
system.—L. G. S., Brooklyn, N. Y. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 
Now Being Placed on the Market 








Visual Indicator and Socket Ex- 
tension for Appliances. 


An indicator which tells at a glance 
whether the current is “on” or “off” 
when devices such as electric flat irons, 
cooking equipment, percolators, water 


heaters, shaving mugs, glue pots and 





Combination Socket Extension and Indi- 
cating Device. 


other appliances which use from 300 to 
700 watts are connected to the lighting 
circuit has been placed on the market 
by the Bergman Co., 5428 Fulton street, 
Chicago. 

The device can also be used as a 
socket. extension where it is difficult to 
insert the plug into a socket which is 
covered by a narrow shade, or when it 
is necessary to attach a large lamp to 
a socket which is covered by a small 
narrow shade. 

The indicator consists of a solenoid- 
type electromagnet set in the upper end 
of the tube and connected in series with 
the appliance and the line. A_ small 
armature with a pointer attached on 
the lower end is placed in the solenoid. 
When the electromagnet is energized, 
the armature is attracted upward until 
the pointer reaches its position opposite 
the word “ON.’ When the current is 
opened the armature falls and_ the 
pointer falls to position marked “OFF.” 
The indicator is inserted into an ordi- 
nary ‘lighting socket, and has an outlet 
at the lower end for attaching the cord 
from. an electrical appliance. 





“Wink-a-Lites” Flasher Plug. 


A flasher plug, particularly suitable 
for service in connection with Christ- 
mas-tree lighting, is being placed on 
the market by the Betts & Betts Corp., 
New York City. As a window decora- 


tion, an arrangement of two or three 
of these sets on the same tree or on 
different trees produces a particularly 
pleasing effect. As a home attraction 
it should also prove a good novelty at 
Christmas time. 





Two-Speed Ironing Machine with 
Ruffle Attachment. 


The new “Thor” electric ironer is de- 
scribed by the manufacture, Hurley Ma- 
chine Co., Chicago, as representing an 
entirely new mechanical. departure in 
home labor-saving appliances. This new 
ironer removes much of the work from 
ironing, for the operation of the ironer 
itself is automatic. 

A small lever conveniently placed on 
the feed board throws the shoe into 
gear with the motor, and the _ shoe 
moves smoothly into one of three open 
positions, or into the closed position, as 
the operator may desire. Two buttons 
placed on the control lever are shifted 
up and down according to the position 
into which the shoe is to be moved. The 
operation is extremely simple and re- 
quires no more effort than turning an 
electric switch. The operator is thus 
relieved of the exertion and time re- 
quired in operating the shoe by hand or 
foot pressure, and the hands are left 
free to guide the pieces being ironed. 
This complete control of all operations 
enables the woman to iron when sitting 
as easily as when standing, and without 
the necessity of getting up for any of 
the operations. 

For the further convenience of the 
operator the roll is given two speeds, 
one a standard speed of 8 ft. per min. 
for heavy pieces, and the other of 12.5 
ft. per min. for handkerchiefs, towels, 
and other light pieces. Another feature 
of equal importance from a mechanical 
standpoint is the direct shaft drive 











Electric Ironer for Household Use. 


which eliminates all belts and pulleys. 
All gears are inclosed and run in a 
lubricant, and no oiling is necessary. 


- The supporting arm at the left end of 


the roll is built so as to permit easy 
ironing of not only collar and cuffs, but 
also ruffles and pleats. The demount- 





able frame is built on the three-point- 
suspension principle. This is to insure 
an even pressure of the shoe against the 
roll, though the floor upon which the 
machine rests is uneven. Large swivel 
casters permit the ironer to be easily 
moved. 





Automatic Safety Valve for Oil- 
Filled Transformers. 


Danger of explosion in transformers, 
although remote, does always exist, and 
a safety valve that will relieve the pres- 
sure is of use in connection with oil- 
filled transformers. The Pittsburgh 





Safety Valve for Oil-Filled Transformers. 


Transformer Co., Pittsburgh, Pa., has 
developed the safety valve here shown, 
which is simple in both design and 
operation. 

The passage formed -by the safety 
valve has no turns or angles, but is a 
direct, straight, vertical outlet. The 
safety valve is automatic and self clos- 
ing, and after it has operated and re- 
lieved the pressure it will immediately 
reset and thus prevent rain or snow 
from entering the transformer. On the 
Pittsburgh safety valve the spring can 
be readily adjusted to any pressure de- 
sired and this spring, always being sub- 


merged in the transformer oil, cannot 


rust or deteriorate in any way. 





Sectionalized Driving Equip- 
ment for Paper Mills. 


A new type of sectionalized motor 
drive for paper machines, which pos- 
sesses many interesting features, has 
recently been developed by the Gen- 
eral Electric Co., Schnectady, N. Y. 
The first equipment has just been put 
into operation at the mill of the Crown 
Williamette Paper Co., West Lynn, 
Oregon. Electrical operation of paper 
machines during the past has been prac- 
tically confined to the use of a single 
unit either belted or direct-connected to 
the variable-speed line shaft. Speed 
variation was obtained by a combina- 
tion of -field and voltage manipulation 
on the motor which was driven from a 
generator either belted or direct-con- 
nected to the steam engine driving the 
constant-speed shaft.  Sectionalized 
drive has not been used, possibly be- 
cause the trade has not demanded it. 
The speeds at which paper machines 
have been run hitherto have not made 
such drive necessary. The sectionalized 
drive was developed to meet the de- 
mand for high speed on the large paper 
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machines, and it is not expected that 
the single-motor type of drive will be 
entirely supplanted where operating 
conditions make it good engineering to 
use the older type of electric drive. 

The demand for high-speed paper 
machines, and the difficulty of using a 
mechanical drive, have focused atten- 
tion on the sectionalized drive and made 
it practically necessary to meet the de- 
mands of the trade. Other features 
which favor the sectionalized drive are 
the elimination of the line shafts and 
belting and the saving of space. It is 
particularly adaptable to mills where 
the paper machine is on the floor, and 
although such a drive will eliminate the 
necessity for a basement in the mill 
this is. not considered an advantage by 
all paper manufacturers. 

There are several types of section- 
alized drive on the market, all of which, 
with the exception of the General Elec- 
tric drive, have some form of speed 
governor which cannot act until a 
change in speed has actually taken 
place; in other words, something must 
happen before it can be corrected, and 
there is a possibility of breaking the 
sheet before the governor functions. 

The new sectionalized drive is en- 
tirely different since it prevents a 
change in speed from taking place, and 
consequently it does not have to correct 
a change. This drive consists of a 
separate unit for each section of the 
paper machine. Each unit consists of a 
d-c. motor and a synchronous motor of 
about 20% of the capacity of the d-c. 
motor, the synchronous motor being 
driven from the d-c. motor through a 
gear reduction and a set of cones which 
permit of a total range in speed of 12%. 
The motors and cones are mounted on 
a common base and are direct-connect- 
ed to the section of the paper machine. 

All of the motor units are driven 
from a single generator on which the 
voltages are varied by means of field 
control to obtain a variation in speed on 
the paper machine. For ranges in speed 
not exceeding six to one field control on 
the motors is not necessary, but be- 
yond this range a combination of volt- 
age and field control is necessary to in- 
sure a good speed regulation. All d-c. 
units are operated in multiple from the 
generator bus, and all synchronous mo- 
tors are connected to a dead bus. All 
d-c. and synchronous-motor fields and 








the generator field are eonnected to the 
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exciter bus which is of sufficient ca- 
pacity to excite all machines. 

Each d-c. motor has a drum _ con- 
troller and rheostat in its circuit for 
individual starting, the last point of 
this controller being in the auxiliary 
circuit of the contactor which connects 
the synchronous motor to the dead bus. 
The actual closing of this contactor is 
by means of a push button, but it can 
only be done when the controller is on 
the last point. 

The control of this equipment is very 
simple and similar to the standard 
paper-machine drive of the past. The 
auxiliary control panel which controls 
the speed of the entire paper machine 
as: a unit consists of a small panel on 
which is mounted a speed indicator, a 
9-in. rheostat hand wheel and a push- 
button station for starting and stopping. 
In addition to this control equipment 
there is a small indicating panel for 
each section. 

When starting the paper machine as 
a unit the drum controllers in the d-c. 
motor circuits should all be on the last 
point with the synchronous motors con- 
nected to the dead bus. The starting 
button on the auxiliary control panel will 
close the line contactor on the motor- 
generator panel and apply a low voltage 
to all the d-c. motors, turning them over 
at a slow speed. The synchronous 
motors, being geared and belted to the 
d-c. motors, will also turn over with 
them and, since they are all connected 
to the same bus, they will start up in 
synchronism. 

To bring the machine up to speed the 
generator field is strengthened by turn- 
ing the hand wheel on the auxiliary 
control panel. To make paper success- 
fully the relative speed of the various 
sections must not change—the motors 
must be synchronized and free from 
any individual change in speed. This is 
the function of the synchronous motors, 
and within their capacity they will ab- 
solutely hold the d-c. motors in step. 
‘The speeds of the different sections of 
the paper machine are not all the same 
as there is a slight increase from the 
wet end to the dry end, and this differ- 
ence may vary slightly for different 
grades of paper and under different op- 
erating conditions. This variation is 
called “draw” and is taken care of by 
shifting the belt on the cones, a pro- 

















» Synchronous and D-C., Motors Connected Together for Paper-Mil: Drive. 
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cedure which can only change the speed 
of the d-c. motor since the synchronous- 
motor speed is fixed. 

Under actual operation any change in 
the load on a particular section, caused 
by changing the weights or otherwise 

















Sectional Control Panel for Paper Ma- 
chine. 


altering conditions, will be absorbed by 
the synchronous machine. If the load 
increases it will act as a motor to aid 
the d-c. motor on that particular sec- 
tion, and will draw its power from the 
remaining synchronous machines which 
will immediately act as generators and 
distribute the load over the entire 
machine drive. If the load decreases 
it will act as a generator and supply 
power to the remaining synchronous 
machines which then act as_ motors. 
Any change in load on any section is 
therefore distributed over the whole 
motor equipment and may change the 
speed of the paper machine as a whole, 
but cannot cause any change in the 
relative speeds of the various sections. 

So long as any synchronous machine 
operates within its capacity, either as a 
motor or as a generator, it will not be 
necessary to make any adjustments, but 
if the indicating wattmeter in the syn- 
chronous machine circuit shows _ too 
rauch power it may be easily brought 
back to zero by turning the rheostat in 
the field of the d-c. motor in the proper 
direction. 

This equipment is what is termed 
hand-control equipment, but the term 
applies to the sectional panels and not 
to the main control pariel since all ad- 
adjustments of power and transfer of 
energy between the d-c. motors and 
their corresponding synchronous motors 
is accomplished by hand. It is not con- 
sidered essential to make this adjust- 
ment automatic, as the indicating watt- 
meter in the Synchronous-motor circuit 
plainly shows whether the synchronous 
motor is acting as a motor or a genera- 
tor and how much power it is deliver- 
ing. As long as it is operating within 
the prescribed limits no adjustments are 
necessary. However, the automatic fea- 
ture is readily obtainable by the addi- 
tion of a motor-operated field rheostat 
for the d-c. motor, this rheostate -being 
actuated by a contact-making wattmeter 
in the synchronous-motor line. This 
consists of an inclosing case containing 
the motor-operated rheostat, a con- 
tact-making wattmeter andthe relay 
for operating the rheostat. motor. The- 
so-called automatic control has all of 
the features of the hand control .if it 
is desirable to operate it as such . for, 
any reason. 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 








Attachment Plugs, Fuseless.—Cut- 
ler-Hammer Manufacturing Co., Mil- 
waukee. Listed Oct. 13, 1920. 

“C-H” fuseless attachment plugs; 
660 watts, 250 volts; body only; cat- 
alog No. 7780; cord connector, cata- 
log No. 7850. 





Cigar Lighter—The Duralectric 
Corp., Main and 4th streets, James- 
town, N. Y. Listed Nov. 12, 1920. 

“Duralectric” cigar lighter, having 
a heating element connected to the 
low-voltage secondary of a transform- 
er; 110 volts a-c., 60 cycles, 40 and 20 
watts. 





Conduit Boxes.—Appleton Electric 
Co., 212 North Jefferson street, Chi- 
cago. Listed Oct. 14, 1920. 

Pressed-steel conduit-box covers 
with swivel-fixture attachment for %- 
in. conduit, catalog No. 8435; watt- 
meter connection boxes, 0-30 amperes, 
Types PRA, PRB, MTA, MTC, MTL, 
MTR and MTT. 





Conduit Boxes.—Cameron Overbagh 
Co., 221 West Randolph street, Chi- 
cago. Listed Oct. 19, 1920. 

Catalog Nos. 307, 405-07; also with 
steel covers, with or without bush- 
ings. 





Conduit Boxes.—Clemence Broth- 
ers, 164 Linden avenue, Irvington, N. 
J. Listed Oct. 12, 1920. 

Sterling “J-M.” castiron boxes for 
ee cables and flexible steel con- 
uits. 





Conduit Boxes.—Sprague Electric 
Works of General Electric Co., 527 
West 34th street, New York City. 
Listed Oct. 19, 1920. 

Pressed-steel conduit boxes for use 
with rigid conduit, flexible-steel con- 
duit or armored cable; catalog Nos. 
14241, 34461 and 48241. 





Conduit Boxes, Fittings—Cameron 
Overbagh Co., 221 West Randolph 
street, Chicago. Listed Oct. 19, 1920. 

Covers for conduit boxes; catalog 
Nos. 312-15, 321-25 and 421-21. 


Current Taps.—H. T. Paiste Co., 
32nd and Arch streets, Philadelphia. 
Listed Nov. 5, 1920. 

“Paiste” current taps, multiple type; 
keyless, 660 watts, 250 volts; catalog 
Nos. 1410-11 and 1460-61. 








Cutout Bases, Cartridge-Fuse.—E. 
H. Freeman Electric Co., Trenton, 
N. J. Listed Nov. 5, 1920. 

“Freeman” cartridge-fuse cutout 
bases; 0-60 amperes, 600 volts; cata- 
log Nos. 460 and 461. 





Cutout Bases, Plug-Fuse.—Gordon 
Electric Manufacturing Co., Water- 
ville, Conn. Listed Nov. 5, 1920. 

“Gordon” plug-fuse cutout bases; 
0-30 amperes, 125 volts; catalog Nos. 
2165, 2199, 2587 and 2965. 





Fixture Fittings.—Electrical Deal- 
ers’ Supply, House, 162 WestRandolph 
street, Chicago. Listed Oct. 12, 1920. 

Insulating supports for chain fix- 
tures consisting of heavy fiber tube 
having chain terminal link or threaded 
connections for attachment to standard 
ie parts; catalog Nos. 110 and 





Fixtures.—Erickson Electric Co., 6 
Portland street, Boston. Listed Nov. 
19, 1920. 

Show window and showcase types; 
catalog Nos. 1-3, 9 and 10. 





Fuses, Renewable Cartridge—Pierce 
Fuse Corp., 752 Main street, Buffalo, 
N. Y. Listed Oct. 29, 1920. 

“Pierce” cartridge-inclosed fuses; 
61-600 amperes, 250 volts. 





Heating Appliances.—Landis Ma- 
chine Co., 1515-27 North 25th street, 
St. Louis. Listed Nov. 9, 1920. 

“Landis” electrically heated shoe- 
stitching machine; 184 watts, 110-220 
volts; catalog No. 12. 





Outlet Bushings.—Nicholson Elec- 
tric Fittings Co., Wilkes-Barre, Pa. 
Listed Nov. 5, 1920. 

Malleable-iron connector bushings 
for connecting armored cable or flex- 
ible conduit outlets; marked “N.” 

Outlet Plates—Cameron Overbagh 
Co., 221 West Randolph street, Chi- 
cago. Listed Oct. 19, 1920. 

Catalog Nos. 400-04. 





Picture Machine Appliances, Aro 
Regulator.—E. E. Fulton Co., 3208 
Carroll avenue, Chicago. Listed Nov. 
19, 1920. 

Arc controller consisting of a motor 
with switch and fuse, to be connected 
across carbons of hand-feed arc lamp, 
and a centrifugal device direct-con- 
nected to the motor, which operates 
through a rod extending to lamp, to 
feed carbons after arc has been started 
by hand; “Fulco Speedco,” Type S; 
1-12 hp., 110 volts. 





Plate Warmers.—Prometheus Elec- 
tric Co., 511 West 42nd street, New 
York City. Listed Nov. 19, 1920. 

Standard when installed to provide 
ventilation and heat insulation accept- 
able to inspection department having 
jurisdiction; 3400 watts or less, 125- 
250 volts. 





Raceway Fittings.—H. T. Paiste Co., 
32nd and Arch streets, Philadelphia. 
Listed Nov. 5, 1920. 

Fittings for use with “National” 
metal raceways; adapter for mount- 
ing “Taplets” base devices; catalog 
No. 4075. 





Receptacles, Medium Base.—Cutler- 
Hammer Manufacturing Co., Milwau- 
kee. Listed Oct. 13, 1920. 

“C-H.” metal shell medium-base re- 
ceptacles; keyless, catalog Nos. 7592 


and 7593; push-button, 660 watts, 250 
volts; catalog No. 7591. 





Receptacles, Medium Base.—E. H. 
Freeman Electric Co., Trenton, N. J. 
Listed Oct. 26, 1920. 

Porcelain shell medium base recep- 
tacles; key, catalog Nos. 50i1B, 502B, 
503B, 508B, 509B, 561B, 562B, 563B, 
568B, 569B, 581B, 582B, 583B, 588B, 
589B, 601B, 602B, 603B, 608B, 609B; 
keyless, catalog Nos. 521B, 522B, 
523B, 528B and 529B. 


Sockets, Medium Base.—E. H. Free- 
man Electric Co., Trenton, N. J. List- 
ed Oct. 26, 1920. 

“Freeman” porcelain shell; key, 
catalog Nos. 501C, 502C, 504C, 505C, 
561C, 562C, 564C, 565C, 581C, 582C, 
584C, 585C, 601C, 602C, 604C and 
605C; keyless, catalog Nos. 521C, 522C, 
524C and 525C. 








Switches, Surface.—Bryant Electric 
Co., Bridgeport, Conn. Listed Sept. 
28, 1920. 

“Bryant” or “Perkins” surface 
switches; series multiple, 10 amperes, 
250 volts and 20 amperes, 125 volts; 
catalog No. 2800. 





Switches, Inclosed. — Wadsworth 
Electric Manufacturing Co., Coving- 
ton, Ky. Listed Aug. 24, 1920. 

“S S” standard 2- or 3-pole com- 
bination cutout switches inclosed in 
metal case and provided with handle 
for manual operation without opening 
case; catalog Nos. 202, 203, 252, 2532 


and 2533. 





Switches, Pendant.—General Elec- 
tric Co., Schenectady, N. Y. Listed 
Sept. 21, 1920. 

“G. 1 eg single-pole pendent 
switches; push, catalog No. GE1301. 





Switches, Push and Rotary Flush.— 
General Electric Co., Schenectady, N. 
Y. Listed Oct. 1, 4920. 

Miniature push and rotary flush 
+ ig single-pole, catalog No. GE- 
1 





Switch Boxes.—Renim Specialty 
Co., 110 K street, South Boston 27, 
Mass. Listed Oct. 4, 1920. 

“Renim” castiron single and gang- 
type boxes for mounting switches and 
attachment plug receptacles; armored 
cable and flexible conduit patterns; 
a Nos. 21SX-24SX and 41SX- 





Wire Connectors.—R. A. Macbeth, 
1424 Girard street, Los Angeles, Cal. 
Listed Oct. 8, 1920. 

“Star;” solderless. splicing device 
consisting of grooved brass piece and 
brass clamping screw and washers for 
tightening on conductors; for use in 
joining wires No. 12 B. & S. gage or 
smaller, where such joints are acces- 
sible for inspection at all times. (The 
joints must be installed as required 
for soldered joints.) 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 
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Harlan Electric & Machine Co., 
Harlan, Ky., has changed its name to 
the Cumberland Machine, Works. 

Edison Lamp Works of General 
Electric Co., Harrison, N. J., plans to 
erect a four-story addition to its 
plant, 80 by 200 ft. 

P. & M. Co., 80 East Jackson boule- 
vard, Chicago, manufacturer of elec- 


tric arresters, etc., has increased its 
capital stock from $100,000 to $500,- 
000 


Line Material Co., South Milwau- 
kee, Wis., manufacturer of telegraph 
and telephone transmission supplies, 
recently sustained a loss of $50,000 to 
its assembling plant. 

Louisville Electric Manufacturing 
Co., 660 South Second street, Louis- 
ville, Ky., manufacturer of electrical 
machinery, plans to erect a one-story 
building, 60 by 150 ft. 

Chattanooga Armature Works, 
Chattanooga, Tenn., manufacturer of 
coils and commutators, etc., is distrib- 
uting to the electrical trade an at- 
tractive calendar for 1921. 

C. H. Leppert, Spruce and Asylum 
streets, Hartford, Conn., manufacturer 
of motors and parts, plans to erect a 
two-story plant, 41 by 65 ft., on Wal- 
nut street, at an estimated cost of 
$20,000. 

Metal & Thermit Corp., 120 Broad- 
way, New York City, has established 
a branch office at 141 Milk street, Bos- 
ton, in charge of Robert L. Browne, 
New England district manager of the 
company. 

Gold Seal Battery Co., Green Bay, 
Wis., is erecting a one-story building, 
40 by 150 ft., at McDonald and James 
streets for the manufacture of bat- 
teries. The officers of the company 
are: President, E. J. Balza; vice- 
president, James D. Saley; secretary- 
treasurer, F. J. Mongin. 

M. B. Austin Co., Chicago, manu- 
facturer and distributor of the “Aus- 
tin” line of conduit fittings, wiring 
devices, etc., recently moved to its 
new building at 108-116 South Des- 
plaines street, about a block and a 
half from its old location at Jackson 
boulevard and Desplaines street. The 
new offices and warerooms are com- 
modious and fitted up with modern 

conveniences to facilitate the service 


of the company. 
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New Building of M. B. Austin Co., Chicago. 


Ideal Electric & Manufacturing Co., 
Mansfield, O., plans to erect a two- 
story plant and office building at an 
estimated cost of $40,000. 


Bowen & Bartlett Co., 1201 South 
Sharp street, Baltimore, manufacturer 
of washing machines, has increased its 
capital to $200,000 for proposed ex- 
tension of its manufacturing facili- 
ties. 


Broad Manufacturing & Supply Co., 
Commonwealth building, Philadelphia, 
will engage in the manufacture of elec- 
trical and other equipment soon after 
Jan. 1. Frank A. Moorshead is inter- 
ested in the enterprise. 

Crown Electric Co., 164 North Gay 
street, Baltimore, manufacturer of 
electrical specialties, jhas purchased 
some property on High street for the 
construction of a building. George W. 
W. Wilkinson heads the company. 

New Famous Chandelier Co., 1319 
North American building, Philadel- 
phia, plans to manufacture electric 
lighting fixtures and attachments 
within the near future. A. S. Ash- 
bridge, Jr., is interested in the com- 
pany. 

American Ironing Machine Co., 168 
North Michigan avenue, Chicago, has 
leased the plant of the Woodstock 
Worsted Knitting Co., Woodstock, 
Ont., and plans to equip the building 
next March, for the manufacture of 
the “Simplex” electric irons. 


Brown-Hunkele Corp., 12 Mechanic 
street, Newark, N. J., manufacturer of 
motors, etc., will handle the sale of 
electrical and other machinery at the 
former plant of the International 
Arms & Fuse Co., Grove street, 
Bloomfield, N. J. This plant was re- 
cently acquired-by the General Mo- 
tors Corp., Detroit, and will be occu- 
pied by a number of its subsidiary or- 
ganizations. 


Crystal Washing Machine Division, 
Mallory Industries, Inc., with execu- 
tive offices at Port Chester, N. Y., has 
announced the appointment of Robert 
D. Maxwell as district manager for the 
Middle West, with headquarters at 
Chicago. He was formerly connected 
with the Studebaker sales organiza- 
tion of southern California both as 
branch manager and as distributor. 
Coincident with Mr. Maxwell’s ap- 
pointment by Sales Manager Benja- 





min O. Willebrands, himself a veteran 
of the motor car industry, comes that 
of Charles Smith as Crystal district 
manager for the South, with head- 
quarters at New Orleans,’ La. Mr. 
Smith until recently occupied a sim- 
ilar position with the Federal Motor °‘ 
Car Co. S. E. Sutherland, formerly 
with the Procter & Gamble Distribut- 
ing Co., becomes Crystal district man- 
ager of the South Central states with 
headquarters at Cincinnati. A fourth 
addition to the Crystal sales organi- 
zation is that of W. C. Sheehan, form- 
erly production manager for the Locke 
Insulator Co., Victor and Lima, N. Y., 
who will be located at Port Chester, 
N. Y. 


Air-Way Electric Appliance Corp., 
Toledo, O., has announced that in or- 
der to take care of its business more 
adequately it has opened a factory 
branch office at 20 East Jackson boule- 
vard, Chicago, in charge of Leon May- 
er, district sales manager. The com- 
pany has appointed the National Elec- 
tric ‘Heating Co., Ltd., 546 Queen 
street, East, Toronto, Ont., as its ex- 
clusive factory distributor for Can- 
ada. Other appointments include A. L. 
Hixon as district sales manager for 
Michigan and Indiana, and Jay H. 
Maish as district sales manager for 
Ohio and Kentucky. 


Holt Farm Light Co., Toledo, O., 
recently incorporated with a capital 
of $1,000,000, has taken over the Au- 
tomatic Light Co. of Ludington, 
Mich., manufacturer of the Holt 110- 
volt direct current, without storage 
battery, farm light plant. The officers 
of the Holt company are: President, 
L. W. Holt; vice-president, S. H. 
Humphries; secretary-treasurer, H. K. 
Greenman; directors, A. E. Kowalk, 
Canton, O.; John E. O. Feller, Can- 
ton; W. W. Headings, Bellevue, O.; 
and George H. More, Jr., Fremont, O. 
The: plant at Ludington will be con- 
tinued until the company is able to se- 
cure a factory site in Toledo. Ar- 
rangements are being made in Toledo 
for about 50,000 sq. ft. of floor space 
in which to assemble the unit, the va- 
rious component parts being manufac- 
tured at Ludington until it is possible 
to erect the complete unit in Toledo. 
L. W. Holt, president of the company, 
was president of the Automatic Light 
Co., Ludington, and formerly in the 
automobile business. He and Mr. 
Greenman, at one time a distributor 
for this particular farm-lighting plant 
at Minneapolis, purchased the business 
from Scott J. Matthews of Port Clin- 
ton, O., and conducted manufacturing 
operations at Ludington, Mich., where 
it was formerly known as the Alco 
plant, the name later being changed 
to the Holt Power Plant. Mr. Mat- 
thews will be associated with the Holt 
Farm Light Co. as consulting engi- 
neer, and George E. True, president 
of the American State Bank, Port 
Clinton, will be general counsel for 
the company. 
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CLiFToN B. Day has resigned as 
superintendent of the Northampton 
(Mass.) Electric Light Co., which posi- 
tion he has held for the past ten years. 

GEORGE S. JONES, vice-president 
of the Guaranty Trust Co. of New 
York, has been elected a director of the 
Wagner Electric Manufacturing Co., 
en to succeed the late James 

ell. 


Joun L. Ganz, Union Electric 
Light & Power Co., St. Louis, spoke on 
the subject of “Advocacy of More 
Complete Electric-Wiring Installations” 
before a récent meeting of the St. Louis 
Electrical Board of Trade. 

W. L. GRIFFITH, advertising man- 
ager of the National X-Ray Reflector 
Co., Chicago, was elected to the board 
of directors, Advertising Men’s Post of 
the American Legion, at the annual elec- 
tion of that organization Dec. 6. 

H. F. BritNCKERHOFF, who has 
been in charge of the Bluefield and 
Charleston offices of the Westinghouse 
Electric & Manufacturing Co., has been 
appointed manager of the supply divi- 
sion of the Philadelphia office of the 
company. 

H. M. GANSMAN, formerly man- 
ager of the supply division, Philadel- 
phia district office of the Westinghouse 
Electric & Manufacturing Co., has re- 
signed to become general manager of 
the H. C. Roberts Electrical Supply Co., 
Philadelphia. 

W. W. Nicuots, Allis-Chalmers 
Manufacturing Co., addressed the mem- 
bers of the Academy of Political Sci- 
ence at the recent annual meeting of 
that body in New York City, his subject 
being “The Organization of an Ameri- 
can Government Service for Trade 
Promotion and Information.” 

W. G. SCHMAUDER, superinten- 
dent of power of the Texas Power & 
Light Co., Dallas, Tex., has been pro- 
moted to assistant’*general manager, and 
has been succeeded in the former posi- 
tion by E. T. Keck. Mr. Schmauder is 
chairman of the safety committee of the 
Southwest Geographic Division, Nation- 
al Electric Light Association. 

Ropert L. ELTRINGHAM, elec- 
trical engineer for the State Industrial 
Accident Commission, San Francisco, 
has been appointed executive secretary 
of the California Electrical Co-operative 
Campaign to succeed Capt. H. W. An- 
gus, who resigned recently to accept a 
commission as captain of infantry in the 
United States army. R. L. Smith, field 
representative for the campaign in the 
San Francisco bay district, and who had 
been acting secretary since the departure 
of Captain Angus, has also resigned to 
accept a commission as captain, corps of 
engineers, United States army, and a 
field representative has been added to 
the organization to take his place. Mr. 
Eltringham brings to the California 
Electrical Co-operative Campaign a wide 
experience in matters affecting the elec- 
trical industry and its relations with the 
public. 


J. MAGIDSOHN, for many years in 
the engineering department of H. M. 
Byllesby & Co., Chicago, has joined the 
sales force of the bond department. 


THOMAS S. PRENTICE, district 
commercial manager of the South- 
western Bell Telephone Co., Houston, 
Tex., died recently. He had been con- 
nected with the telephone industry for 
over 25 years. 


WILLIAM STRANAHAN, for- 
merly connected with the San Joaquin 
Light & Power Corp., Fresno, Cal., has 
accepted a position as Fresno county 
representative on the California . State 
Irrigation Association Board. 


BENJAMIN P. GEorRGE, who was 
elected president of the Electrical Credit 
Association, Central Division, at the 





B. P. George. 


annual convention of that organization 
held in Chicago recently, is treasurer 
of the Beardslee Chandelier Manufac- 
turing Co., Chicago, with which com- 
pany he has been connected since “1908. 
He was elected a director six years ago 
and chosen treasurer in 1916. Mr. 
George has been a member of the execu- 
tive board of the Electrical Credit As- 
sociation for the past six years and has 
been national representative for five 
years. 


STEPHEN Q. HAYES, _ switch- 
board ‘engineer of the Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa., gave illustrated lec- 
tures this week to several colleges in 
the East, his itinerary including Drexel 
Institute, Johns Hopkins . University, 
Bliss Electrical School, Lehigh Uni- 
versity and Benn State College. The 
object of the lectures was to give engi- 
neering students an idea of operating 
conditions of outdoor substation equip- 
ment for high-tension transmission 
lines. 


C. SEMLER, of the Oklahoma Gas 
& Electric Co., Drumright, Okla., won 
the November prize offered to employes 
for making the largest number of sales 
of the company’s preferred stock, while 
John Boyles, of the Enid division, won 
the prize for the largest number of 
individual sales. 


FRANK THORNTON, JR, chief 
engineer of the Westinghouse Electric 
Products Co., has been appointed man- 
ager of the electric heating engineering 
department of the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. Mr. Thornton was grad- 
uated from the University of Missouri 
in 1908, and spent a year studying in 
Europe. He joined the Westinghouse 
company in May, 1909, and after spend- 
ing some time in the graduate students’ 
course became engaged in engineering 
work on electric heating devices. He 
has followed this work continuously, 
broadening. his activities from time to 
time. In 1918 the Westinghouse Elec- 
tric Products Co. was located at Mans- 
field, O., and in February, 1919, Mr. 
Thornton was appointed chief engineer. 
In September, 1920, all of the engineer- 
ing activities in connection with electric 
heating, including both appliances and 
industrial applications, were combined, 
and an engineering department organ- 
ized with Mr. Thornton appointed as 
manager. 


OBITUARY. 


EpwaArRb Bricés died Dec. 10 at 
his home in Chicago. For many years 
he was connected with the engineering 
department of the H. M. Byllesby & Co. 
organization. Mr. Briggs, who was a 
régimental sergeant major during the 
war, was a prominent member of the 
Byllesby Post of the American Legion. 


BENJAMIN F. Harris died at 


his home in Champaign, IIl., Dec. 19. 


aged 52 years. He formerly owned the 
Urbana & Campaign Railway, Gas & 
Electric Co., but some years ago dis- 
posed of his interests to William B. 
McKinley. Mr. Harris was president of 
the First National Bank of Commerce, 
served on the state council of defense 
during the war and was chairman of 
various committees of the Chamber of 
Commerce of the United States. 


C. E. Yost died last month in Los 
Angeles, Cal., aged 79. years. He was 
one of the best known of the telephone 
pioneers in the West and for many 
years was president of the North- 
western group of Bell companies. Mr. 
Yost entered the service of the Ne- 
braska Telephone Co. in 1889, becom- 
ing its president two years later. In 
1898 he was elected president of the 
Iowa Telephone Co. and in 1907, when 
the Bell interests in Minnesota, North 
and South Dakota.:were combined with 
those in Iowa and Nebraska, he. became 
president of the .Northwestern group 
of the Bell companies,» which position 
he resigned two years avo, being elect- 
ed chairman of the board of directors. 





; 


| 





PENT TET TIEN SET UI ‘ 


ORR ARERR een pt 


é 
£ 
















vanes a 


nN aeee oe . 


‘ 
§ 
# 



























December 25, 1920. 





ELECTRICAL REVIEW 











BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 





— 





EASTERN STATES. 


Portland, Me—The Cumberland 
County Power & Light Co. has dis- 
posed of its property on East Com- 
mercial street to W. L. Blake & Co., 
which will utilize the site for indus- 
trial operations. 


Boston, Mass.—Electrical equip- 
ment, fixtures, etc., will be installed 
in the new plant addition to be erected 
by the Hersey Manufacturing Co., 314 
West 2nd street, manufacturer ot 
coolers and other kindred equipment, 
to be one-story, 50 by 100 ft., and esti- 
mated to cost about $25,000. 


East Lee, Mass.—C. Wurtzbach and 
associates are planning the erection 
of a hydroelectric power plant on the 
Housatonic river, near East Lee. 

Newburyport, Mass.—The New- 
buryport Gas & Electric Co. has made 
application to the Department of Pub- 
lic Utilities for permission to issue 
bonds for $850,000, to be used for 
financing, expansion, etc. Arthur W. 
Wood is president. 

Oxford, Mass.—Electric equipment, 
refrigerating and cold storage appara- 
tus will be installed in the proposed 
new cold storage plant to be built at 
Oxford by A. G. Stanhope, 340 Main 
street, Worcester. The plant is esti- 
mated to cost about $40,000; ground 
will be broken in the spring. 

Pittsfield, Mass.—The Pittsfield 
Electric Co. has plans under way for 
the erection of an addition to its elec- 
tric power plant to cost about $125,- 
000. The Department of Public Utili- 
ties recently granted permission to 
the company to issue bonds for this 
amount for the improvement. 

New Britain, Conn.—The power 
house at the woodworking plant of 
John Pinches & Son, 67 Church street, 
was damaged by fire Dec. 11. 

New Haven, Conn.—The United 
Illuminating Co., 128 Temple street, 
has awarded the masonry contract for 
the addition to its power house on 
Grand avenue, 65 by 80 ft. to C. W. 
Murdock, Inc., 505 Grand avenue. The 
extension will cost about $60,000. 
James R. English is president. 

Binghamton, N. Y.—The Bingham- 
ton Light, Heat & Power Co. has 
commenced the installation of new 
transformer equipment at its Johnson 
City station. The new transformer 
bank will provide for increased load. 
The company is also making improve- 
ments in the boiler department at this 
station. ; 

Brooklyn, N, Y.—J. L. Hopkins & 
Co., 477 Keap street, are taking bids 
for the erection of a one-story addi- 
tion to the power house at their drug 
works, to be 34 by 45 ft. 

Brooklyn, N. Y.—The Kings Coun- 
ty Lighting Co., 4802 New Utrecht 
avenue, has been granted permission 
by the Public Service Commission to 
issue preferred stock to an amount 
of $2,000,000, the proceeds to be used 


for plant and system extensions and 
improvements. Ralph Elsman is pres- 
ident. 


Burdett, N. Y.—The Village Com- 
mission has been granted permission 
by the Public Service Commission to 
install and operate a municipal elec- 
tric plant, securing power from the 
electric company operating at Wat- 
kins, over a transmission line extend- 
ing to Hector, N. Y. 


Glens Falls, N. Y.—The Parklap 
Construction Co. of New York City 
has a contract for the construction 
of a hydroelectric plant and dam at 
Sherman Island, Glens Falls. 


Johnson City, N. Y.—The city 
council has construction under way on 
a new electrically operated pumping 
station to be used for the waterworks 
system. Service will be furnished by 
the Binghamton Light, Heat & Power 
Co. The municipality is using central 
station service exclusively for the op- 
eration of all departments of the city 
waterworks. 


New York, N. Y.—John H. De- 
laney, Transit Construction Commis- 
sioner, has made application to the 
board of estimate for a city bond 
issue of $25,901,000, the proceeds to 
be used to carry on the construction 
of the municipal rapid transit lines 
during 1921, including the installation 
of electrical and mechanical equip- 
ment. 

New York, N. Y.—The Consoli- 
dated Ship Building Co., 177th street, 
Morris Heights, has filed plans for 
the construction of a new power 
house at its works, 35 by 35 ft. 

New York, N. Y.—The United Elec- 
tric Light & Power Co., 130 East 15th 
street, plans the erection of a three- 
story substation at 115 West 27th 
street, to cost about $170,000. - 

Utica, N. Y.—Electrical and me- 
chanical equipment will be installed 
in the new building to be erected at 
the plant of the Utica Valve & Fix- 
ture Co., Hubbell and Catherine 
streets, to replace the plant structure 
recently destroyed by fire with loss 
estimated at $50,000. George H. Har- 
ris is head. 


Atlantic City, N. J.—The Atlantic 
City Tire & Rubber Co., 206. Humph- 
reys building, of which A. L. Pearce 
is president, will construct an electric 
power house in connection with its 
proposed new automobile tire manu- 
facturing plant at Virginia and Medi- 
terranean avenues, two-story, 60 by 
120 ft., and estimated to cost about 
$80,000. Samuel Headley, Guarantee 
Trust building, has the building con- 
tract. ‘ 

Bayonne, N. J.—The Safety Insu- 
lated Wire & Cable Co.; Avenue A, 
has filed plans for the erection of a 
one story brick addition with im- 
provements in an existing building. 


Belvidere, N. J.—W. C. Albertson 
amd S. L. Mershon have organized a 


company to construct a new electric 
power plant in the vicinity of Foul 
Rift, on the Delaware river, with 
transmission lines to different points 
in this section. Fort, Hunt & Ship- 
man, 31 Clinton street, Newark, N. J., 
attorneys, are interested in the project. 


Bloomfield, N. J.—Scott & Bowne, 
80 Orange street, have plans under 
way for the erection of a new power 
plant at their local cod-liver oil fac- 
tory. An addition to the plant will 
also be constructed, the entire work 
being estimated to cost about $80,000. 


Dover, N. J.—The New Jersey 
Power & Light Co. has completed the 
construction of a new three-phase 
power line from its Mount Arlington 
substation to Succasunna and Kenvil, 
N. J., for power service at these places. 
A new transmission line has also been 
completed to the properties of the 
North Jersey Steel Co. at Beach 
Glen. 

Harrison, N. J.—The Edison Lamp 
Works of the General Electric Co. is 
having revised plans prepared for the 
construction of its proposed new four- 
story addition, 80 by 200 ft., on South 
street. John H. and Wilson C. Ely, 
Firemen’s building, Newark, are arch- 
itects. 

Jersey City, N. J.—The Wateree 
Electric Co., a New Jersey corpora- 
tion, has filed notice of increase in 
capital from $7,500,000 to $30,000,000. 


Long Branch, N. J.—The Board of 
Commissioners is arranging for the 
installation of a new garbage incin- 
erating plant, to be equipped with 
electrical machinery. The plant is es- 
timated to cost about $80,000. Clar- 
ence J. Housman is mayor. 


New Brunswick, N. J.—Electrical 
and mechanical equipment,’ motors 
and refrigerating apparatus will be in- 
stalled in the new plant to be erected 
by the Arctic Ice Co. 56 French 
street. It will be three-story, 50 by 
100 ft., and is estimated to cost about 
$75,000. 

Pennington, N. J.—The Board of 
Directors, Pennington Seminary, has 
had plans prepared for the erection 
of a new power house, in connection 
with a mechanical laundry plant at 
the institution. H. W. Caster, Stephen 
Girard building, Philadelphia, Pa., is 
architect. 


Ridgefield, N. J.—Electrical equip- 
ment, motors, etc., will be installed in 
the new two-story plant to be con- 
structed at Grand avenue and Hall 
street by the Continental Folding Pa- 
per Box Co., 122 Washington avenue, 
Brooklyn. The factory will be two- 
story, 100 by 250 ft. 

Trenton, ‘N. J—-Thomas & Betts, 
Inc., 63 Vesey street, New York, elec- 
trical’ contractor, a New Jersey cor- 
poration, has increased its capital 


from $300,000 to $600,000. 


Allentown, Pa.—An explosion at 
the plant of the United Gas Improve- 
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ment Co., Dec. 11, caused a damage 
of about $15,000. The loss will be re- 
placed at once. 

Chester, Pa—The Tilghman power 
plant of the Philadelphia & Suburban 
Gas & Electric Co., Philadelphia, was 
damaged by fire on Dec. 6. 

Donora, Pa.—The American Steel 
& Wire Co. has had plans prepared 
for the erection of a new one-story 
power house at its local works. 

Erie, Pa.—The Burke Electric Co., 
Twelfth and Cranberry street, manu- 
facturer of motors, etc., has had plans 
prepared for the erection of a one- 
story addition to its plant, 37 by 110 
ft., to cost about $28,000. 

Harrisburg, Pa. — The Harrisburg 
Light & Power Co. has commenced 
the erection of a one-story addition, 37 
by 100 ft.. to its power house on 
Cedar street. 

Oil City, Pa.—A breakdown at the 
plant of the Citizens’ Light & Power 
Co. caused an interruption in service 
on Dec. 13. Repairs will be made in 
the plant and necessary improvements 
provided. 

Philadelphia, Pa—The Department 
of City Transit, 1211 Chestnut street, 
will call for bids at once for 50 elec- 
trically-operated cars, to be used on 
the Frankford elevated railway line. 
William S. Twining is director. 


Philadelphia, Pa—The Standard 
Engineering Co., Thirtieth _ street, 
near Race street, has filed plans for 


the erection of a new one-story power 
house, 24 by 35 by 60 ft. 


Philadelphia, Pa.—The Thomas 
Potter’s Sons Co., Second and Erie 
streets, has taken out a permit to 
build an addition to the power house 
at its linoleum works. 

Reading, Pa.—The Metropolitan 
Edison Co. has arranged for a bond 
issue of $100,000, the proceeds to be 
used for plant extensions and better- 
ments. 

Reading, Pa—The Topton Electric 
Light & Power Co. has increased its 
rates 2 cents per kw-hr., effective Dec. 
31, for all classes of service, including 
street lighting in the different com- 
munities served. 

Ridgeway, Pa.—The Keystone Elec- 
tric Service Corp. has filed application 
with the Public Service Commission 
for permission to merge ten compa- 
nies in the Elk County district into 
one company of the name noted. - 

Scranton, Pa—The Scranton Coal 
Co. has plans under way for the re- 
building of its power house and coal 
washery at Peckville, known as the 
Raymond Colliery, destroyed by fire 
Dec. 13 with loss estimated at about 
$250,000, including machinery. 

Annapolis, Md—The Bureau of 
Yards & Docks, Washington, D. C., 
has taken bids for the erection of a 
new power house and equipment at 
the local naval station. 

Baltimore, Md—The Ashburton 
Heating Co. has filed plans for the 
erection of a new one-story power 
house for general heating service at 
Ashburton avenue and the Western 
Maryland railroad line 

Baltimore, Md. — The Superinten- 
dent of Lamps and Lighting, Room 
209 City Hall, will receive bids until 
11 a. m., Jan. 5, for a number of plain 
and ornamental iron lamp posts and 


‘exchange ~station, 
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standards, for installation in different 
parts of the city. John J. Hanson is 
superintendent of lamps and lighting. 


Baltimore, Md.—The Washington, 
Baltimore & Annapolis Electric Rail- 
way Co, has taken title to property at 
Eutaw and Plum streets, to be used 
in connection with its local operations. 


Clarksville, Va—The Roanoke Riv- 
er Development Co., Richmond, Va., 
has plans under way for the erection 
of a new hydroelectric power plant 
on the Roanoke river at Buggs Island, 
near Clarksville. 


Portsmouth, Va.—The City Com- 
mission has plans under way for the 
installation of a municipal electric 
plant. J. P. Jervey is city manager. 

Roanoke, Va.—The Norfolk & 
Western Railroad Co. has completed 
plans for the erection of its proposed 
new power plant at Radford, Va., to 
be about 60 by 90 ft. 

Clarksburg, W. Va.—The Mononga- 
hela Valley Traction Co. is planning 
for the erection of a new local sub- 
station, to be used in connection with 
the extension of its transmission lines 
from Hutchinson to Clarksburg. The 
line will operate at 66,000 volts. 

Grafton, W. Va.—The city council 
has plans under way for extensions 
and improvements in the local street- 
lighting system to cost about $12,000. 
S. T. Scanlon is engineer. 

Martinsburg, W. Va.—The Inter- 
woven Mills, Inc., has construction 
under way on a new local power plant, 
to be used in connection with its knit- 
ting mills in this section. The new 
station is estimated to cost about 
$100,000, including machinery. Head- 
quarters of the company are at New 
Brunswick, N. J. 

Martinsburg, W. Va.—The Potomac 
Light & Power Co. has plans under 
way for the rebuilding of the switch- 
board department at its local plant, 
recently destroyed by fire with loss 
estimated at about $20,000. 

Greenville, N. C.—Citizens have ap- 
proved a bond issue of $65,000 for the 
installation of electric lighting equip- 
ment, in connection with waterworks 
improvements. 

Morganton, N. C. — The Catawba 
Valley Light & Power Co. is planning 
for the erection of a new hydroelectric 
power plant on Wilson creek, near 
Lenoir. 

Raleigh, N. C.—The Raleigh Tele- 
phone Co. has plans under way for 
the immediate rebuilding of its local 
including switch- 
board, recently damaged by fire. 

Manchester, Ga.—The city council 
has approved a bond issue of $50,000 
to be used for the installation of a 
municipal electric power plant. 


NORTH CENTRAL STATES. 


Cincinnati, O.—The installation of 
a fourth generating unit is being con- 
templated by the Cincinnati Gas & 
Electric Co., 114 West 6th street, of 
which C. D. Jones is president. 
O.—Bonds in the sum of 


Lima, 
$180,000 have been authorized for the 


installation of a boulevard lighting 
system. Light posts will be erected 
at intervals of from 50 to 75 ft. around 
each of 25 blocks in the heart of the 
city. Lights will also be installed at 
intervals of 100 ft. on Market street 
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from Miller avenue to Cole street, 
and on Main street from the Erie 
railroad to Haller street. 


Grand Ledge, Mich.—The Consum- 
ers Power Co. is contemplating build- 
ing one or two dams during the com- 
ing season, either on the Manistee 
river or the Au Sable. 

Grand Rapids, Mich.—The Prairie 
River Power Co. will build two reser- 
voir dams; one at the foot of Balsam 
lake, and one at the foot of Wolf lake. 

Kalamazoo, Mich.—A program to 
extend the street lighting system has 
been compiled by City Manager Har- 
ry Freeman and will be presented to 
the city commission. 

Kinde, ‘Mich—The Central Light- 
ing & Power Co., Bad Axe, has plans 
under way to provide this village with 
electrical service. 


Reading, Mich.—The power house 
of the Acme Chair Co. was destroyed 
by fire recently. The loss is estimated 
at $150,000, including equipment. 

Crown Point, Ind.—The board of 
directors of Crown Point hospital 
plans to construct a two-story power 
plant, 50 by 50 ft. J. N. Coleman, 
6257 St. Lawrence avenue, Chicago, 
is the architect. 

Decatur, Ind.—The city clerk will 
call for bids soon after Jan. 1 for the 
construction of a municipal power 
plant. 

Michigan City, Ind.—The Haskell & 
Barker Car Co. plans to erect a one- 
story power plant and foundry addi- 
tion at an estimated cost of $80,000. 
Frank D. Chase, Inc., 845 North Mich- 
igan avenue, Chicago, is the architect. 

Mattoon, Ill_—Mayor Clona has in- 
formed the council that he has under 
contemplation the installation of a 
boulevard lighting system for the city, 
but that the city must own and oper- 
ate its own electric light plant, before 
such a system can be brought about. 

Prentice, Ill—The town will instal} 
an electric lighting system, electrical 
power for which will be generated at 
Petersburg .and furnished residents 
along the line as well as Prentice pa- 
trons. 

Oshkosh, Wis.—Bids will be re- 
ceived for an ornamental street light- 
ing system to cost about $75,000. Wm. 
F. Porath is chairman, of Board of 
Public Works. 2 


Peshtigo, Wis.—The Northern Pulp 
& Paper Co. plans to efect a power 
plant at Lakewood, Marinette county, 
in connection with its new pulp mill. 
The power equipment will include two 
850-hp. turbines and gevernors. Ad- 
dress A. A. Pamperin, general man- 
ager, Peshtigo. 

Duluth, Minn.—The city will instal} 
street lights on Vermillion road be- 
tween Lewis and Kenilworth avenues. 
Bert Farrell, commissioner of public 
works, is in charge. 

Grand Rapids, Minn.—The Grand 
Marais Light & Power Co. has been 
organized with a capital of $25,000. 
Charles V. McCoy, 1819 Wallace ave- 
nue, Duluth, is interested. 

Kiester, Minn.—A special election 
will be held to decide on building an 
electric light plant. G. M. Olenmeyer 
is city clerk. / 

Milaca, Minn.—W. E. Skinner, en- 
gineer, 3241 Aldrich avenue, south, has 
prepared plans for changing the elec- 
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tric service from direct to alternating 
current. Additional unit and new gen- 
erator will be installed. 

Owatonna, ‘Minn.—The question of 
issuing $475,000 in bonds for the erec- 
tion of a municipal light, power, gas 
and heating plant will be voted on Jan. 
10th. 

Rosewood, Minn.—The commission 
will install an electric lighting system 
at this place. A. S. Holm is one of 
the members of the commission. 

Sauk Center, Minn.—For the pur- 
pose of improving the present lighting 
system, an election will be held to vote 
on a $15,000 bond issue. J. F. Cooper 
is city clerk. 

Bouton, Ia.—The People’s Electric 
Light & Power Co. has been organized 
with a capital of $20,000 for the pur- 
pose of supplying electrical energy 
from the high tension line, to the 
stockholders of this corporation.. B. 
Kleckner is president. 

Conrad, Ia—The Conrad Commer- 
cial club is making plans for the in- 
stallation of a street lighting system 
at this place. 

Kansas City, Mo.—A contract has 
been let for the installation of a “white 
way” on Baltimore avenue from 12th 
street to Southwest boulevard. Al- 
derman Joseph A. Boppart will super- 
vise the arrangements. 

St. Joseph, Mo.—The members of 
the city council and W. K. Seitz, city 
engineer, are investigating the possi- 
bilities of securing electric current 
from Kansas City for light and pow- 
er here. The cost of a line direct to 
St. Joseph is estimated at $500,000. 
Ernest M. Lindsay is president of the 
council. 

St. Louis, Mo.—Bids will be received 
Jan. 1 by the Chester Iron & Foun- 
dry Co., 7000 Vulcan street, of which 
E. A. Linnis is secretary, for the erec- 
tion of a foundry and power plant. 
The cost is estimated at $30,000. L. 
Haeger is architect. 

_ Milford, Neb.—An ornamental street 
lighting system will be installed in 
the North Thirteenth boulevard dis. 


trict. R. M. Sneckenberger is city en- 
gineer. 

Milford, Neb.—Koenig, Hollister & 
Co., engineers, 401 Bankers’ Life 


building, Lincoln, have prepared plans 


for additions and improvements to the ‘ 


hydroelectric. plant of the Nebraska 
Corn Mills. © 

Oldham. S.:D.—At a special election, 
bonds in the’ sum of $25,000 were vot- 
ed for improving the electric lighting 
system. 


SOUTH CENTRAL STATES. 


Carrollton, Ky.—Bids will be re- 
ceived Dec. 20 for improvements to 
the electric ‘power plant and water 
oe The cost is estimated at $12,- 


Millington, Tenn.—Bonds in the sum 
of $20,000 have been authorized for 
the erection of an electric light and 
power plant. 

Tuscaloosa, Ala.—The Alabama 
Home for the Feeble-Minded is pre- 
paring plans for a power house. Ad- 
dress C. B. Verner, chairman of the 
building cominittee. 

Jackson, Miss.—The erection of a 
power house at the sanitarium here 
is being contemplated by the Missis- 
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sippi State Board of Health. B. 
Price, 1420 Jefferson Bank building, 
Birmingham, Ala., is architect. 

Little Rock, Ark—The Arkansas 
Hydroelectric Developing Co. has in- 
creased its capital stock to $3,000,000 
and will build two dams on the Little 
Red river. 

Bonham, Tex.—An election will be 
held to vote on the question of a bond 
issue for the erection of a municipal 
light and power plant. The mayor is 
in charge. 

Dallas, Tex.—The Dallas Power & 
Light Co. will expend $175,000 for im- 
provements to its plant. E. W. Davis 
is general manager. 

Fort Worth, Tex.—-The Fort Worth 
Light & Power Co. contemplates en- 
larging its plant. 

Jewett, Tex.—The Jewett Electric 
light plant owned by J. A. Darn and 
W. N. Martin was recently damaged 
by fire, will be rebuilt at once. 

Pecos, Tex.—The Pecos Power & 
Ice Co. has been incorporated with a 
capital of $50,000. The incorporators 
are J. W. Crowdus, M. E. Neiderkorn 
and M. E. Crowdus, all of Texas. 


Sweetwater, Tex.—At a joint meet- 
ing of the city. council and business 
men of Sweetwater it was decided to 
build a municipal electric light and 
power plant. Bonds will be issued for 


this purpose. 
WESTERN STATES. 


Salt Lake City, Utah.—Bids will be 
received Dec. 28 for furnishing and 
erecting 6.6 ampere arc lamps and or- 
namental castings over present trolley 
poles in lighting district No. 6, State 
street, South Temple to Fourth South 
street. 

Spokane, Wash.—R. R. McCabe has 
filed an application for a franchise for 
a pole line to supply heat and power 
along the Charman road and the Sun- 
set Poultry Farms. 

Spokane, Wash.—The Washington 
Water Power Co. is planning to de- 
velop a hydraulic electric plant with a 
capacity of 14,000 hp. on the Spokane 
river between Howard and Washing- 
ton streets. Work on the plant will 
start this winter, so. as to have the 
plant in readiness by next fall. D. L. 
Huntington is president. 

Portland, Ore.—Bids will he received 
for lighting the streets, public places 
and municipal buildings of the city. 
The city council is now authorized to 
enter into contracts for street lighting 
for five years. The contract for street 
lighting is now held by the Portland 
Railway Light & Power Co. 

Georgetown, Cal.—The installation 
of an electric lighting system is being 
contemplated: by the city officials. G. 
G. DeVore is in charge. 

Oroville, Cal—The Great Western 
Power Co., 14 Sansome street, San 
Francisco, will soon start work .on the 
construction of a hydroelectric plant, 
to cost about $6,000,000. 

Pasadena, Cal.—Plans are ~ being 
made by the city water department to 
install electrical equipment in the 
steam plant at the Copelin wells. 

San Bernardino, Cal—An electric 
power plant will be erected by . Riv- 
erside, Redlands and San Bernardino. 
G. S. Hinckley of Redlands, city en- 
gineer, will prepare the plans. 
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San Francisco, Cal—The Federal 
Telegraph Co., Hobart building, plans 
to erect four wireless plants at an es- 
timated cost of $500,000. The stations 
will be located in the vicinity of Port- 
land, Ore., San Diego, Palo Alto and 
Los Angeles, Cal. 








INCORPORATIONS. 





J——Efficient Electric 
Protection Co. Capital, $50,000. To 
manufacture electrical products. In- 
corporators: Harry Dvorken, 86 Jef- 
ferson street, Frank Silken and oth- 
ers. 

New York, N. Y.—Bilt-Well Light- 
ing Fixture Co. Capital, $25,000. To 
manufacture electrical fixtures, etc. 
Incorporators: H. J. Glassberg, 87 
Manhattan street, J. Glassberg and 
others. 

New Haven, Conn.—New England 
Electrical Appliance Co. Capital, $25,- 
000. To manufacture electrical sup- 
plies. Incorporators: Jacob Kaczer, 
F. and A. I. Lapides, 19 Cottage 
street. 

Rochester, N. Y.—Ogden R. Adams 
Co. Capital, $125,000. To manufac- 
ture electrical and mechanical ma- 
chinery. Incorporators: C. E. Kin- 
ney, I. E. Mason, and O. R. Adams, 
Rochester. j 

Yonkers, N. Y.—Westchester Elec- 
tric Appliance Co. Capital, $10,000. 
To manufacture electrical supplies and 
equipment. Incorporators: G. W. 
Dewitt, R. N. Lindgren and G. Rob- 


ins, Yonkers. 
New York, N. Y. — Quincy & 


as 
Schroeder. Capital, $55,000. To man- 
ufacture electrical motors and parts. 
Incorporators: R. B. Quincy, J. R. 
Courtney and E. C. Schroeder, 62 
East 34th street. 

Greenville, N. C.—Greenville Stor- 
age Battery Co. Capital, $50,000. To 
manufacture storage batteries and oth- 
er electrical equipment. Incorpora- 
tors: J. K. Proctor, W. G. Downing, 
W. T. Bryan and others. 


East Orange, N. J.—Tiffany Elec- 
tric Co. Capital, $30,000. To manu- 
facture electrical specialties. Incor- 
porators: Harold Brangs, Walter A. 
Morton, E. H. Tiffany, 422 North 
Walnut street, and others. 

Newark, N. J.—F. H. Allen & Co. 


Newark, N. 


Capital, $125,000. To manufacture 
electrically operated elevators and 
parts. .Incorporators: Franklin H. 


Allen, East Orange; John W. Beck 
and James H. Ward, Jr., Newark. 


Toronto, Ont.—All-Weld Co., Ltd. 
Capital, $40,000. To manufacture elec- 
tric welding machines, etc. Incor- 
porators: George E. Fax, 122 Laugh- 
ton avenue, Toronto, Can.; James E. 
Ferguson, F. W. ‘Allen and others. 

New York, N. Y.—Beregh Manufac- 
turing Corp. Capital, $20,000. To en- 
gage as electrical engineers and man- 
ufacture electrical products. Incor- 
porators: J. J: Donovan, F. W. Saltz- 
sieder and T. J. Beregh, 461 Eighth 
avenue. 

Lewisburg, W. Va—J. C. Boggs 
Motor & Light Co. Capital, $50,000. 
To manufacture electrical motors and 
lighting equipment. Incorporators: 
W. A. Charleston, Hinton, W. Va.; 
J. C. Boggs and John A. Littlepage, 
Lewisburg. 
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Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks — 








Tennessee Railway, Light & Power 


Co. and Subsidiaries. 


1920. 
$ 558,248 


1919. 
October gross $ 467,507 
Net after taxes 153,997 141,243 
Surplus. after charges 25,084 

Twelve months’ gross 6,319,519 5,593,495 
Net-.after taxes 2,138,678 2,106,488 
Surplus after charges 598,788 580,534 


United Light & Railways Co. and 


Subsidiaries. 
The earnings statement of the United 
Light & Railways Co. and its subsidiaries 
for the 12 months ended Sept. 30,°1920, is 


as follows: 
1920. 1919. 
Gross earnings $11,645,579 $9,846,412 
Net after taxes 3,251,968 2,898,652 
Surplus _ after 
charges 1,116,212 
510,248 


Surplus after preferred 
dividends 
Arkansas Valley Railway Light & 
Power. Co. 

The net earnings of the Arkansas Val- 
ley Railway Light & Power Co. for the 
year enced Oct. 31 were $599,366, an in- 
crease of 9.8% over the previous twelve 
months’ period, and an increase of $7238 


over the net for the year ended Sept. 30. 
October gross and net comparative figures 


-are as follows: 
1920. 1919. 
October gross earn- 


ME SS pckeciccestans $ 162,407 $ 131,273 
Net earnings 51 "28 8 44,051 
Twelve — ended 

Oct. ‘s1— 
Gross earnings ....... 1,817,386 
Net earnings 599,366 


811,141 


1,584,530 
545,828 


Cumberland County Power & Light 


1919. 
‘September gross $ 250,318 
Net after taxes , 95,391 
Surplus after charges 40,544 39,780 
Twelve months’ gross s, ey 703 2,836,763 
Net after taxes 040,596 833,871 
‘Surplus after charges me 238 113,066 


United Gas & Electric Corp. 


1920. 1919. 
$ 900,858 
324,120 
326,562 


173,217 
10,115,002 
3,432,881 
3,465,492 


1,835,834 


‘October gross 
Net after taxes 
‘Total income 
Surplus after 
charges 
‘Twelve months’ gross.12, 015, "988 
Net after taxes 
Total income 
Surplus” after 
ne Seb aa eS Te oes 2,077, 401 


Metropolitan tan Edison Co. 


1920. 1919. 
October gross $ 273,474 $ 206,666 
Net after taxes 68,191 69,414 


Nevada-California Electric Corp. 


1920. 1919 
$ 230,412 
126.600 
126,199 
46.494 
1,990,746 
1,107 379 
1,105,737 
444,109 


September gross ... 
Net after taxes 
Total income 

Surplus after charges 
Nine months’ gross .. 
Net after taxes 
Total income 

Surplus after charges ‘566, 322 


Great Western Power System. 
1920. 3919. 
$ 420,450 
245,339 


98,158 
5,224,303 
3,055,230 


1,439,350 


October gross 
Net after taxes 
Surplus’ after 

charges ‘ 
Twelve months’ gross 6,210,118 
Net after taxes ,981,679 
Surplus’ after 

charges 1,475,796 


Republic Railway & Light Co.. and 


Subsidiaries. 


1919. 
$ 497,446 
105,869 
126,633 
12,183 
5,992,578 
1,424,332 
1,698,414 
335,867 


October. gross 

Net after taxes 

Total income ...... 

Surplus after charges 

Twelve months’ gross 8,018,965 
Net after taxes 1,739, (985 
Total income 1,93 38, 141 
Surplus after charges 484,524 


Consumers Power Co. and Michigan . 


Light Co. 
1920. 1919. 

October gross $1, 342. 914 $1,016,947 
Net earnings 458,452 413,270 
Surplus after , 

charges 208,061 
Balance after preferred 

dividends oo. S83 /657 143,788 
Ten months’ gross. ey 554,366 9,161,805 
Net earnings 4,006, 121 - 4,000,910 
Surplus. after 

charges 1,881,458 
Balance after preferred 

1,239,424 


dividends 924,533 


Pennsylvania Utilities System. 


1920. 1919. 
$ 217,471 $ 169,204 
56,502 48,840 
General Gas & Electric Co. Sub- 

sidiaries. 

1920. 
October gross $1,046,019 
Net after taxes 204,929 


Twelve months’ gross. * 935,202 
Net after taxes 2,383, 020 


October gross 
Net after taxes 


1919. 


2, 610,462 


Galveston-Houston Electric Co. 
1920. 1919. 


$ 353,234 $ 254,514 
Net earnings 115,486 51,792 
Surplus after charges 80,214 
Twelve months’ gross 3,670,494 
Net earnings 1,068, 328 
Surplus after -charges 641, 279 


October gross 


416,836 


Commonwealth Power, 


Light Co. - .. 

i 1920. " 1919. 
October gross ..... as $2, 702,796 . $2,289,807 
see athey taxes 862,809 913,11 

urplus 

charges "218,878 
Balan¢e after preferred . é 

dividends 7,874 129,113 
Ten months’ gross...25,535; 042 20, 029, 4 
Net after taxes 8, 576,345 8,58 


Su od Rena da 
cha re a z Me ,267,570 une 
Balanee: a ter preferre o t4 
dividends = 369,920 879,596 
Fixed charges includes ‘dividends. on 
outstanding preferred stock of constituent 


companies* in. addition to taxes and in- 
terest. 


Puget Sound.Power & er Co. 


1920. 919. 
$° 881,636 § a2, or 
228, 885 i 964 


Railway & 


after 


October gross . 
Net earnings 
Surplus after charges 


_ Dividends. 
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Kaministiquia Pri jess : 
Monongahela V. Tr. pf. Q: 
Northwestern Pr.- pf. a 
Pa. Cent. Lt..& Pr. pf.. 
Utah Pr. & ag - 
West Penn. 
W. Penn. Tr. Ry 


"13% Feb. 
50% Feb. 








WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES: 
Quotations furnished by F.. M. Zeiler & Co., Rookery Bidg., Chicago. 


Fublie Utilities— 


Div. rate. Bid Bid 
Percent. Dec.i4. ‘Dec. 21. 


Adirondack Electric Power of Glens Falls, common 
Adirondack | Electric Power of Glens Falls, preferred 
American Gas & Electric of New York, common 
Amcrican Gas & Electric of New York, preferred 
American Light & Traction of New York, common 
American Light & Traction of New York, preferred 
American Power & Light of New York, common 
American Power & Light of New York, preferred 
American Public Utilities of Grand Rapids, common 
American Public Utilities of Grand Rapids, preferred 
American Telephone & Telegraph of New York 
American Water Works & Elec. of New York, common 
American Water Works & Elec. of New York, particip 
American Water Works & Elec. of New York, ist preferred.... 


Appalachian Power, common 
Appalachian Power, preferred 

Cities Service of New York, common 
Cities ‘Service of New York, preferred 
Commonwealth Edison of Chicago 


Comm. Power, Railway & Light et Jackson, common 
Comm. Power, Railway & Light of Jackson, preferred 
Federal Light’ & Traction of New York, common 
Federal Light & Traction af New York, preferred 


Northern States Power of Chicago, common 


Northern ‘States Power of Chicago, preferred 
Pacific Gas & Electric of San Francisco, common 
Public Service of Northern Illinois, Chicago, common 
Public Service of Northern Illinois, Chicago, preferred 


Standard Gas & Electric of Chicago, common 


Standard Gas & Electric of Chicago, preferred...........%.2.6..5 ; 
Tennessee Railway, Light & Power. of Chattanooga, common. 
Tennessee Railway, Light & Power of Chattanooga, preferred .. 


Western Power of San Francisco, common 


Western Union Telegraph of New York 
Industrials— 


Electric Storage Battery of Philadelphia, common 


General Electric of Schenectady 


Westinghouse Electric & Mfg. of Pittsburgh, common 
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AIRPLANE LINE 
BIGGER THAN EVER 


By a recent consolidation of two great 
companies—the : ert Manufacturing 
Company, of St. Loui and the Hugro 
Manufacturing Company, of Warsaw, In - 
diana, the Airplane sine of Electric 
Housenold Utilities will be enlarged to 
include: 

Airplane Electric Washer, with gas 
heater attachment. 

Airplane Electric Housecleaner, with 
motor-driven brush—more than a 
vacuum sweeper. 

Airplane Eflectric lroner. 

Airplane Electric Dishwasher. 

Two modern factories, one in St. 
and one in Warsaw, will turn out 
complete line, in tremendous quantities. 

The machinés are quick-sellers, and we 
will back our cealers with genere es local 
advertising in their own news- 
papers and other mediums. 

A. wonderful line to tie to. 

Write for territory now. 


HUGRO:MANUFACTURING 
¥ “@ COMPANY 


General Offices 
WARSAW, INDIANA, U. S. A. 





“AIRPLANE 
Remmert 
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Power Trans formers 
for Any Service, Size orVoltage 
















One of Six 2500 Kva. 101200 Volt Out-door 


Type Transformers giving successful service. wer 


3 * t i we ex sae? wore ae | 


fILLIS-CHALMERS 


COMPANY 


PUMPING ENGINES 
CENTRIFUGAL PUMPS. 
CONDENSERS 
AIR COMPRESSORS — AIR BRAKES 
STEAM AND ELECTRIC HOISTS 
AORICULTURAL MACHINERY 
POWER TRANSMISSION MACHINERY 














ELECTRICAL MACHINERY 3 
STEAM TURBINES — STEAM ENGINES. ; is 
HYDRAULIC TURBINES 
GAS ENGINES — OIL ENGINES 
MINING MACHINERY 
CRUSHING AND CEMENT MACHINERY 
FLOUR AND SAW MILL MACHINERY 


MILWAUKEE, WISCONSIN. U.S.A. 
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_ The Time for Doing, Not 
Whining 


So many American business men are discouraged by present 
conditions that it is important for practical optimists to give them 
as much mental stimulus as possible. This is the time for every 
brain and hand to utilize every atom of energy, every constructive 
thought, every helpful suggestion that will furnish more power to 
the business motor. 

This is the time when the generals of business must take off 
their coats, roll up their sleeves and put new vigor into every de- 
partment. 

This is the time when raw material men must join forces with 
- manufacturers to keep up production. 

This is the time when manufacturers must co-ordinate their 
interests with jobbers and other large distributors in a will to win 
by working together. 

This is the time when jobbers must co-operate to the fullest 
extent with contractors, supply houses and dealers by the sugges- 
tion of better selling methods. Showing a dealer how to sell more 
is to show him how to buy more. 

This is the time ‘when entire sales organizations should be on 
the road selling prosperity, and star salesmen should not ignore one- 
night stands. Beating the brush for business is more profitable than 
_killing time at home. 

This is the time when retailers must take advantage of every 
legitimate means of inducing business by catering to the public 
needs at reasonable prices for dependable goods. Business may be 
encouraged when it cannot be forced. 

This is the time for salesmen and delivery departments to re- 
member that truth, courtesy and smiling service are the three great 
assets of personal success. 

Inertia begets inertia; every complaint breeds others. 

This is the time when the business whiner should be ostracized, 
the grouch banished, the discouraged inspired. 

Super-effort in the office, factory, on the road, behind the 
counter, will do more to blow away the clouds of uncertainty and 
‘put business on a soundly economic and profitable basis than all the 
theories or appeals for governmental assistance that ever have been 
or ever will be promulgated. 


CHigga 
INTERNATIONAL TRADE Press, INc., 
CHICAGO. 


PRESIDENT, 





























Pressed Steel Case 
Pittsburgh Transformers 


THE ORIGINAL | 
Pressed Steel Case 
Transformer 


THE ORIGINAL 
Pressed Steel Case 
Transformer 











Improved Hanger Construction 


This hanger construction is one of the developments of THE ORIGINAL Pressed 
Steel Case Transformer,—a real step forward in the transformer industry. 


The Pittsburgh Transformer Company uses steel for transformer cases in ALL sizes, 
ALL voltages and ALL types. 


If steel is the right material for SOME sizes, it certainly must be right for ALL sizes. 
ALL Pittsburgh Transformers are in steel cases. 





All Pittsburgh Transformers have steel cases 
or tanks. We have abandoned cast iron, because it 
is porous and will not hold hot transformer oil with- 
out leaking. 











Pittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pa. 


District Offices: 


80 Church Street 724 Harris Trust Building 601 Blectric Building 
New York Chicago Buffalo 
Distributors: 
Rumsey Electric Company Wetmore-Savage Company F. R. ie pemeony 
Philadelphia Boston Detro 
Iron City Electric Company Verne W. Shear & Company General SR ar Company 
Pittsburgh Akron-Cleveland- Youngstown Birmingham 
J. F. Schaefer & Company Electric Supply & Equipment Company : Piper Engineering Company 
Kansas City Charlotte Cincinnati 
Triumph Electric Company Eicher & Bratt Coast ag Somes Company 
eg ge et : Seattle San Francisco 
R. M. Cass F, H. Boyer W. Wilson 
Indianapolis Des Moines Salt Lake City 
W. L. Rose Equipment Company Federal Sign System (Electric) Southern Electric Supply Company 
St. Louis New York-Chicago-San Francisco Atlanta 
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Always found on the best 
motor driven appliances. 
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The Best Made Motor 


Trouble-Proof—The Motor She Knows 


A good motor enchances 
the value of the appliance 
it drives. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 
Sales Offices In All Large American Cities 


Westinghouse 
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protection of lives and property in industrial plants using 
electrical energy for power and light purposes are best accom- 
oepelcommaebuclercae the installation of Economy Renewable Fuses 
in all circuits. 
The famous Economy “Drop Out’ Renewal Links constantly 
operate at rated capacities. Their use enables a saving of 80% 
annually in fuse maintenance costs as compared with the use 
of ‘one-time’ fuses. 





Your plant needs Economy Fuses. Tell your electrician to in- 
Sleclimesloeer 





For sale by all leading electrical jobbers and dealers 


| EXexeye le} sehvae sheloms' 5 \'/ Sroam @xoy 
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Says Finnegan 


ITH four words and a broad grin, Finnegan 
expressed the function of the Condit Type 
N-1 Oil Motor Starter better than we have ever 
been able to do it. 
“Off agin!” Whenever there is an electrical disturbance— 
overload, short circuit, under-voltage, or loss of phase— 
the switch is tripped, the circuit broken under oil, and the 
current turned off. 
“‘On agin!’ The motor is started instantly in less than ten 
seconds, by throwing the switch first to the “starting” then 
to the “running” position. There is no delay in switching 
the current on. 


And the broad grin? Well, Finnegan had been used to 
working with a fuse-protected switch. Whenever a fuse blew, 
it meant a delay of from twelve to twenty minutes, an inter- 
ruption of production which the good workman dreads as 
much as the president of the company does. -The grin 
celebrated the end of all that. 

It will pay you to install just one Type N-1 Starter. Then 
compare the production curves of the motor it protects 
with a fuse-protected motor of the same type. Ask us to 
send the nearest Condit engineer to see you. 


CONDIT ELECTRICAL MANUFACTURING CO. 
South Boston, 27, Mass. 
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Save the Money You Waste This Way 


Thousands of dollars worth of perfectly good Re- 
newable Fuses are consigned to the scrap heap 
every year, when they could be made almost as good 
as new for a few cents by replacing the blown link 
with a new one. 


One concern, alone, recently found good’ fuses 
valued at $392.00 waiting for the junk man to cart 
them away. And they learned on investigation what 
many other firms have discovered—that the re- 
newable fuses they were using had so many com- 
plicated parts which stuck and were hard to move 
that the workmen would discard them and put in a 
new fuse when they blew rather than bother to 
insert a new link. 


Free descriptive booklet sent on request. 


_ CHICAGO FUSE MFG. CO. 


Oldest and largest manufacturers of F uses, E ‘ectrical 
Protecting Materials and Conduit Fittings. 





CHICAGO 


It’s different with “Union” Renewable Fuses. They 
have no intricate parts. The nuts and screws will 
not become fused and corroded from heat and gases 
when the fuse blows because they are too far from 
the metal to cause trouble and there is no flash or 
violent explosion—the center of the link melts. Re- 
peated tests by fuse users have proved “Unions” to 
be the quickest and easiest to renew. 


“Union” Fuses, both Renewable and Non-Renew- 
able, are for sale by all leading electrical jobbers 
and dealers. They are approved in the very highest 
degree by the National Board of Fire Underwriters. 






NEW YORK 
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YOU ARE LETTING 
A WONDERFUL 
OPPORTUNITY SLIP 

AWAY 


REVIEW 
























FORMS ABOUT TO 
CLOSE 
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WA 4/ERE is a chance to place your catalog 
> y exhibit continually before the man 


KC 


who buys—the man who needs your 


H product—and you are letting it go. 


The Electrical Blue Book is a hand- 
book to the Electrical Field.—lIt is 
read by Purchasing Agents, Depart- 
ment Heads, Contractors, Central Station Op- 
erators, Government men and Electrical men 
everywhere, because of its authoritative col- 
umns.on the National Electrical code with it’s 
changes and revisions, because of the Buyers’ 
Index of Electrical Manufacturers—because of 
the list of Electrical Jobbers, Alphabetical Index 
of Catalog exhibits and list of approved fittings, 
material and data that every electrical man uses. 
If your page is in this comprehensive, highly 
desirable volume your display is appearing con- 
stantly before thousands of the men that need . 
your goods. 
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DELAY IS COSTLY 


Don’t delay longer ; the forms 








CATALOG EXHIBIT RATES are about to close and your 
2 Oa exhibit should be among 
3 pages, each......... 110.00 those already In. 

4 pages, each......... 105 00 : . i 
5 pages, each, or more. 100.00 There is yet time but haste is 
Size of type page, 7x10 inches necessary. 


Take your space in The Elec- 


ELECTRICAL BLUE BOOK trical Blue Book at once. 


PUBLISHED BY 


INTERNATIONAL TRADE PRESS, Inc. J 
542 MONADNOCK BLOCK, CHICAGO 
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ABolite 
Interchangeability 


ABolite Reflectors are 
interchangeable with 
three types of holder 
sockets; .1) The AB 
Holder Socket, (2) The 
Luminous Holder 
Socket, (3) The AR 
Shade Holder — and 
can be furnished in 
three additional types 
of one-piece neck con- 
struction; (4) The AB 
Holder Socket (spot 
welded to the refiec- 
tor), (5) The Heel Type 
for Standard Brass 
Shade Holders and (6) 
The Drawn One-Piece 
Neck. ABolite Reflec- 
tors are adaptable to 
Industrial Plants, Sign 
Illumination, Show 
Windows, Roadways, 
Sidewalks, Yardways,. 
Garages, etc. 





Aolites Help Industry See 






































Interior view of the Van Dorn Electric Tool Company Plant, Cleveland. ABolites installed by the Merrell- 
Sharp Electric Company, Electrical Contractors, Cleveland. 


It’s Evident That : 
There’s Good Light Here 


« 


The trim, business-like appearance suggests it—sug- 
gests good work—suggests efficiency. 


ABolites are chosen for their efficiency. Good light- 
ing protects workmen’s eyes, decreases spoilage, means 
less accidents, better work and more production. 
Quality products of the Van Dorn Electric Tool Com- 
pany are a witness to this fact. 


. All of the desirable features of good reflectors are built 
into ABolites. The high quality of steel and enamel 
assures the greatest reflecting efficiency, satisfactory 
performance and long life under the severest industrial 
usage. AbBolites are easy to install and clean. ABolite 
interchangeability means an economical and flexible 
lighting system. for both present and future needs. 


THE NATIONAL SCREW & TACK CO. 
THE AB PRODUCTS DIVISION 


(Formerly Adams-Bagnall Electric Co.) 


CLEVELAND 


Distributors in all principal cities 
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The Domestic plants at 
Cleveland and Norwalk 
contain 150,000 square feet 
of floor space and are de- 
voted to the manufacture 
of fractional horsep 


electric motorsexclusively 





The soundness of Domestic methods 4 
both in the designing laboratories 
and in the shops is literally proved 
by the uniformly satisfactory per- 
formance of the well-known elec- 
tric washers on which Domestic 
motors are standard equipment. 





THE DOMESTIC ELECTRIC COMPANY, CLEVELAND, O. 
FACTORIES AT CLEVELAND, O., AND NORWALK, QO. 
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Keep This Incident in Mind 


Here is a little news item clipped from the “News Service Bulletin” April 
12, 1920. It carries with it some real food for present day thought. 


CLINTON, KY.—This city of 2,500 pop- 
ulation in Western Kentucky is without 
water and electric light, after enjoying these 
utilities for more than 20 years. The people 
are using kerosene lamps, carrying lanterns 
at night and carrying water from nearby 


springs and wells. 


The local company was unable to cope 
with the increased cost of coal, labor and op- 
erating supplies and had to shut down the 
plant. The city then undertook to operate 
the property, but found it too expensive and 
closed down. The local Commercial Club has 
raised $10,000 which will be offered as a 
bonus to anyone who will purchase and oper- 
ate the plants. Business men say that real 
estate has depreciated very much in value and 
that people are leaving for places that can af- 
ford substantial utility service. 


The next time you hear anyone knocking the lighting company in your 
locality tell them this little story. It will serve to gain a higher appreciation 
of electric service by the public—something that is badly needed now for the 


good of the whole industry. 


Don’t you want to help?—Carry on the good word.. 


THE ELECTRIC STORAGE BATTERY CO. 


Oldest and largest manufacturers in the world of Storage Batteries for every purpose 


1888 PHILADELPHIA 1920 


Branches in seventeen cities 
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Faith builds the indus- 
faith 


tries of the world 
in the product and faith 
in the name behind the 


product. 





“Violetta” is a practical, simple appliance that 
brings health and satisfaction to every user 
and extended sales and large profits to every 
seller. 


A scientifically designed and constructed in- 
strument that transforms electricity into heal- 
ing painless violet rays bringing the vigor and 
happiness of strength to hundreds daily. 


The winter athlete knows of its value, the doc- 
tor recommends it—answer this demand and 
let us back you. 


Headaches, lumbago, catarrh, insomnia, nerv- 
ousness and constipation disappear with its use 
and pimples, eczema, blackheads and similar 
blemishes are speedily removed. 


BEAUTIFYING—HEALTH GIVING— 
APPEALING. 


Our new Co-operative Jobber-Dealer sales 
campaign will interest you—let us give you all 
the particulars. 


BLEADON-DUN COMPANY 
211-217 S. Peoria Street 


CHICAGO 
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“Quickcatch”’ 
Pull Socket 


Key to drawings 





TE] Parts shown in 
Ld 


white carry no 
current 


\ Parts shown in 
ray carr 
\\ Farturh ‘ 


Parts shown in 
Solid black are of 
dielectric material 








pore 





Look for the acorn—> 


Did you ever take one apart? 


Hubbell Pull Sockets are reliable. 


The make and break are positive—the 


chain always returns full distance, and does not gag or jam—the bulb or 
plug makes a firm tight contact, which cannot be shaken loose. 


Hubbell produced the first pull socket so thoroughly planned that no 
material improvements have been possible. Today the Brass Shell Pull 
Socket No. 3618, Key Socket 3664, and Keyless Socket 3667 are representa- 


tive of a line complete for every requirement, and fitting every style of 


standard ‘‘Quickcatch” cap or base. 


And the Quality?— Hubbell 





A" Quickcatch” 


Socket . 


A press of the thumb releases the cap or 
base. The contact screws cannot drop 
out in wiring. Hubbell ‘Quickcatch” 
Sockets are National Electrical Code 
standard. To secure the genuine 
Hubbell be sure that the globe trade 
mark is stamped on the brass shell. 
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(¥) 
A faultless 
mechanism, 


The chain operates a ratchet which in turn 
acts against two phosphor bronz contact 
springs, opening and closing the circuit. 
The movement of these springs is always 
positive, in one direction, the make and 
break being instantaneous whether the 
chain is pulled fast or slow. 








SPECIALTIES 


CONN, U.S.A. 


ELECTRICAL 


BRIDGEPORT 
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YOU WANT FACTS 


ABOUT THE THINGS YOU ARE GOING TO BUY. 
THE FACTS ABOUT ZB STARTING 
SWITCHES ARE PROTECTION AGAINST LOST 
PHASE, OVERLOAD AND NO VOLTAGE. 
THEY ARE BUILT FOR STARTING IN- 
DUCTION MOTORS UP TO 7% H. P. 
THEY ARE PUSH-BUTTON OPERATED 
AND GIVE REMOTE CONTROL. 
THE ZB STARTING SWITCHES SHOWN IN 
THIS ADVERTISEMENT ARE OPERATING AN 
EXHAUST FAN AND A DRYER EXHAUSTER. 


write for Bulletin 1044 
























































ELECTRICAL REVIEW Vol. 77—No. 26. 


Seas 








The Place With the Most Wash is the Best Prospect for Any Washing Machine. 


DEALFRS:. Here we have a super wash machine—“The Marlow”’—it is the 
only machine on the market which washes the clothes and extracts the water 
ready for ironing in stfficient capacity to satisfy the commercial trade. It does 
it all with the least operating expense. Listen: Mr. Schuder is washing with 
one “Marlow,” wash for which he paid $7500 annually to a laundry. He is 
using a “Marlow” 14 hours per day every day in the week. The “Marlow” has 
a capacity of 200 Double Bed Sheets per day—4000 napkins per day or its 
equivalent—it saves 40 to 60% of laundry bills after operating expenses are 
deducted. You may use this statement as a basis in soliciting your business. 
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“What’s your laundry bill?” should be the slogan of your salesmen. 


« 
5 


In addition there is a large saving in the wear and tear and in the loss of 
sending linen out. 


HERE ARE YOUR “MARLOW” PROSPECTS: 


There are 25,000 hotels in this country—not even 20% are supplied with wash 
machines. There are 12,000 hospitals here—75,000 restaurants, thousands of 
social clubs, barber shops, charitable institutions, newspaper offices, where 
wiping rags are used, large homes, and all places where linen is used in 
quantities. The sale of a “Marlow” ironing machine always accompanies a sale 
of a “Marlow.” The sales per equipment is about $1000 and sometimes is even 
$2000. In fact, there is $200,000,000 worth of business that can be absorbed 
in this country. 


DEALERS: Here is an opportunity for you to secure extra business. This is~ 
the time when a reduced laundry cost should appeal to everybody. Do you 

want to be headquarters in your territory for this exclusive proposition? If 

you do it will hardly be necessary for us to suggest prompt action. 
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Drys as it washes, leaving 
the clothes just right for 
ironing in three to five min- 
utes. Designed so that a 
minimum of care will make 
it last a generation and built 
to appeal to the critical eye 
and to satisfy the most 
skeptical user. 


Patents granted and applied for. 
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THE PRINCIPLES AND 

CALCULATIONS OF ae 
ELECTRIC POWER 
TRANSMISSION Te 








Second edition of Professor Still’s 

$ 4 a O O ‘Over Electric Power Transmission.” 

~~ The book covers both overhead and 

ee er underground systems. An entire 


chapter on Underground Conductors. 
has been added. 


The Author—Professor Still is Pro- 
fessor of Electrical Design, Purdue 
University. For years he has been a 
specialist on high tension transmis- 
sion. He has been associated with 
many important hydroelectric and 
transmission projects in England, 





CONTENTS 


1. Introduction and General. 


2. Electrical Principles and Theory— 
Elementary. 


3. Economic Principles and Calcula- 
tions. 





4. Electrical. 
5. Insulation of Overhead Transmission 
Lines. 


6. Protection Against Lighting-Tran- 
sient Phenomena. 


7. Transmission of Energy by Under- 
ground Cables. 

8. Transmission of Energy by Continu- 
ous Currents. 


9. Mechanical Principles and Calcula- 
tions—Overhead Conductors. 


10. Transmission -Line Supports. 


Appendix 1. Inductance of Transmis- 
sion Lines with Any Arrangement of 
Parallel Conductors. 

Appendix 2. Specification for Wood 
Pole Transmission Line. 

Appendix 3. Specifications for Steel 
Tower Transmission: Line. 











International Trade Press, Incorporated 


Canada and the United States. 


His wide experience enables him to 
view the problem broadly and empha- 
size each of the factors to be con- 
sidered in planning an economical, 
safe and efficient line. 


This book is indispensable — 
to the line engineer. Get 
your copy at once. 


542-53 MONADNOCK BLOCK 


CHICAGO 
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Ready! 


The Metal Molding Hand-Book 


‘“‘For the Man on the Job’’ 


Every contractor and wireman in the business 
needs this new Hand-Book—the most complete 
book ever issued on the subject of metal race- 
ways for surface wiring. It gives full instruc- 
tions—with many illustrations—for using 
National Metal Molding under all conditions. 
It also lists the various fittings and devices that 
are used in connection with Metal Molding. 
Because of its convenient size, the book can be 
easily carried and used right on the job. We 
will be glad to send you a copy, without charge. 
Write, or use the coupon below. 


National Metal Molding Co. 


1115 Fulton Bldg., Pittsburgh, Pa. 


Please send me a copy of your new Metal Molding Hand-Book: “For the 
Man on the Job.” 


Name 





Address 








Company 
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The Cave Man Started 


€ 
i when he accidentally struck the 
S om eth in £ spark that afforded both light 


and heat. He then set out to control them to his purposes. 

























Man has struggled with the night all through the ages. The primitive fire 
baskets, crude splinter holders, open flame oil and grease lamps, candles, 
kerosene, and various kinds of gas serve as milestones on the road of lighting 
progress. Each marked a new era in social and industrial development. 
Then came electricity. 





“Artificial Light,’’ by M. Luckiesch of the Nela Research Laboratories at Cleveland, tells 
the fascinating story. Step by. step through the centuries with this distinguished scientist 
affords an appreciation of the influence artificial light has played on civilization. Its effect on 
industry, commerce, warfare, navigation, medicine, religion, and the stage, is scarcely realized. 





‘‘Artificial Light,’’ by M. Luckiesch, discusses these topics: 








Light and Progress Lighthouses 
The Art of Making Fire Artificial Light in Warfare 
Primitive Light-Sources Signaling 
The Ceremonial Use of Light The Cost of Light 
Just Oil Lamps of the 19th Century Light and Safety 
Early Gas Lighting The Cost of Living 
Return The Science of Light Production Artificial Light and Chemistry 
This Modern Gas Lighting Light and Health 
The Electric Arcs Modifying Artificial Light 
Incandescent Filament Lamps Spectacular Lighting 
The Light of the Future The Expressiveness of Light 
Lighting the Streets Lighting the Home 


Lighting—A Fine Art? 





GENTLEMEN : — 


Mail a copy of *‘Artificial Light’’ 
to me. 


_ My remittance of two dollars and Two Dollars and a Half 
Mailed Anywhere 


41 Illustrations—366 Pages—Cloth Bound 


Name 


Src Adres _| INTERNATIONAL, TRADE PRESS, Inc. 

















city 542-555 Monadnock Block 
Check, Money Order, Stamps or Currency. Cc HI C A G O 
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Talk Up Your Merchandise 
and You'll Sell More 


Lean right over the counter, use the power of your 
mind in making the customer realize the pleasure, 
comfort, and service that he or she will get out of a 
toaster, grill, percolator or other appliance. 


Tell this in such a way that she will get a mental 
picture of herself in her own dining room using the 
appliances. 


Take Mrs. Jones to the side of the counter, put the 
C-H Seventy Fifty Switch (attached to one of the 
cords). in her. hand. Her fingers will at once begin to 
press the buttons. If you have a circuit available let 
her see how the press of the light button is followed 
by the pretty glow of the toaster resistor. 


This same sort of personal attention, with you and 
your sales force using the ability you have, will not 
only sell appliances and C-H Seventy Fifty Switches, 
but other products as well. 


Now is the time to develop the latest art of selling 
merchandise. Get your force together and show them 
how. 


(If you haven’t the latest metal display cabinet for C-H ‘70-50 
Switches ask your Electric Supply Jobber.) 


Made by THE CUTLER-HAMMER MFG. CO. 
Milwaukee 


In Canada—Benjamin Electric Mfg. 
Co. of Canada, Ltd., Toronto. 








How a Dealer Sold One Dozen Heaters 


A New York business man planned giving away 12 electric 
heaters. Because of his familiarity of C-H 70-50 Switches at 
his home, his choice of heaters was determined by the fact that 
one make that the dealer showed him had the cord equipped 
with a C-H 70-50 Switch. Since a heater gets hot when in use 
the switch eliminates the liability of getting burnt pulling the 
connector from the heater. 
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Hear Ye! 
Hear Ye! 
Hear Ye! 

















Fractional Horse-Power Motors 


Now Available 


Weare rapidly catching up with the demand for fractional 
horse-power motors on which we were over-sold until very 
recently. 


These motors are now available in A. C. as well as D. C. types, 
and in all sizes from 1/200 h.p. upward. 


There are also many other types of motors in stock ready for 
immediate delivery. 


Talk over your requirements with the nearest Western Elec- 
tric house. It carries large and complete stocks and can 
promptly supply not only motors but everything else you need 
in the line of electrical material and equipment. 


Western Electric er 


Offices in All Principal Cities 





~ 


Wesfern Electric 
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Electric heat, ever ready to serve and easy to control, 
reduces to a minimum the rejections in industrial baking 





Electric Baking 
is proven economy 





HE use of electric heat increases the daily output 
of the industrial oven without increasing cost. 


In wire drawing plants the use of electric heat is sav- 
ing dies. Before baking, the wire is dipped in acid and 
then in lime to neutralize the acid. When baked ina 
fuel oven a hard coating forms which acts as an abra- 
Sive, wearing the dies rapidly. Electric baking how- 
ever, leaves a soft coating which acts as a lubricant 
when the wire is being drawn through the dies. 





The many other advantages of the electric oven— 
heat furnished by the throwing of a switch, prac- 
tically perfect temperature control, and the easy 
duplications, day after day, of desired results —all 
serve to emphasize its value to industry. 


What G-E heating engineers did in this plant, they 
are ready to do for other industries. 


fatlectric 
any sivas ~ 


\ 
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To build in miniature requires a thorough under- 
standing of the larger models, plus special skill in’ 
microscopic detail 





Smull hand drill / © 
G-E motor £ 
operated 


Portable riveter 
equipped with 
1 


H. P. motor: 





Tapping and 

drilling machine 

driven by 4% H 
‘P motor 





Drill press 
equipped with 
G-E motor 





Buffing and pol- 

ishing machine 

driven by %4 H. 
P. motor 


Genera 


General Office 
Schenectady, NY. 








Large boring mili 
operated by G-E motors 


Tiny G-E Motors 
Are No Exception 


HE mention of a trolley car, 


- hydro-electric plant, or any 
other prominent use of electricity, 
invariably brings the G-E trade- 
mark to mind. 


But every day this same company 
is producing thousands of tiny 
motors as well. The knowledge 
and research required to build 
One-twentieth horse-power motors 
for hand drills or jewelers’ lathes 
may be just as great as that re- 
quired for a huge boring mill 
motor or a unit to propel a battle- 
ship. The skill and care in man- 
ufacture is even more exacting, 
because of the miniature dimen- 








I@E! 


Company 


sions and the quantities produced. 


Manufacturers of small motor 
driven devices of the highest 
grade recognize these facts, and 
secure the advantages of long time 
motor service by building G-E 
motors into their machines. 


Inherent quality may not be evi- 
dent to the casual observer; in 
fact, the motor itself is often 
concealed; but the man who in- 
vestigates, recognizes the value of 
a quarter of a century’s successfu] 
production and application of G-E 
motors to all types of electrically 
operated machines, 


ectric 


Sales Offices in 
all large cities 


55B-37 
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List of G-E Factories 
Cc Scut’* 
Bridgeport Windsor 
Indiana Maryland 
Fu. "Wayne Baltimore 
» Massachusetts 
East Boston Everett 
Gloucester Hudson 
Lynn Piusfield 
Taunton _ Wes: Lynn 
St. Louis 
New Jersey 
Ampere Belleville 
Harrison Newark 
Roselle Park 
w 
New York City Rochester 
Schenectady 
Cleveland Sandusky 
vania 
Erie Philadelphia 
island 


Providence 


Where to Get G-E Service— 





Quick service is best obtained from the nearest G-E 
sales office, distributing jobber, or foreign representative 





eo 
For Business in the United States 








G-E Sales =— G-E Distributing Jobber 
Alabama, Birmingham. . ....Matthews Elec. Supply Co. 
Alabama, Mobilef...:.......... Matthews Elec. Supply Co. 
Arkansas, Little Rock GRR ER POt eWay Sa eee re 
California, Los Angelesf........ Pacific States Electric Co. 
California, Oaklandt............ Pacific States Electric Co. 
California, San Francisco§f...... Pacific States Electric Co 
Colorado, Denvert.........-... =. a ge & Bolthoff Mtg. & 
ERNIE IIIs nos 5s ds woke eB oih oe adi bs oo 5lak Gone es 
Gonncctiout: New HARON ..°b..5 .cc0k cascge docks cgeessse pee. 
Connecticut, Waterburyt....... England Eng. Co. 

District of Columbia, Washington Nationa Elec’! Supply Co. 
Florida, Jacksonville............ Elec. Supply Co. 
da, — Bayon 6 che: Wate Ste Florida Elec. Supply Co. 
Goorsis.. Ss eae nee Carter Electric Company 
Georgia, Savannaht............ Carter Electric Company 
Tilinois. Chicago§t...... ee Gees Central Electric Company 


Commonwealth Edison Co. 
ndiana, Fort Wayne.......... hia wip wisp vials ge minca (obo AW, wisls = . 
Indiana, Indianapolis. . ‘Indianapolis Elec. Supply Co. 
Indiana, South Bendt. .South Bend Electric Co. 
owa, Des Moines.......... . Mid-West Electric Co. 












Kentucky, Louisville........... —— ng iy & Manufac- 
uring 
New Orleans ........ Gulf States Lae mar Co., Inc. 
, Baltimore... ...:..... Southern Electric Co. 
ee Pettingell-Andrews Co. 
i, Worcester. Pes abe ecu Sk BEES TOO c POR Cece exes 
I 6: 5% Hired otis 60 9 Skin 8M NGidie die Hib 6\gre'e 
SA ae Frank C. Teal Company 


ee oe Tames wae Equip- 
ment Com 

spay el Peerless Electrical Co. 

a bn ES Northwestern Elec. Equip. Co. 

RES The B-R Electric Co. 

Ravi svar e ee Wesco Supply Compan 

........- Butte Electric Supply 
TTDI LIL Mid-West Electrie Co. 

ee Tri-City Electric Co., Inc. 

“Havens Electric Co., Inc. 
tNo G-E Office 


York, Albany?.. 















Works at Pittsfield, Mass. Ground area 
88 acres. Floor space, 2,000,000 sq. ft. 


G-E Sales Office G-E Distributing Jobber 


New York, Buffalo,............ Robertson-Cataract Elec. Co. 
New York; MEN uc cS cso ose cebga da eeanecseeseeneeents See 
New York City§f............. B. Latham & Com 


ny 
‘Ta Eastern Elec’l Sup. Co. 
(Also Borough of Brooklyn 
and Jamaica. L. 1.) 
Sibley-Pitman Elec. Corp. 
oe BN eee ere reer roe 


New York, Rochester........... Wheeler-Green Elec’l Sup. Co. 
New York, Poe ceo hivdvciers 059 6a GRRE o hes dane eones 
New York, WERCONG Sos sie%s's 56:0" Mohawk Elec’! Sup. Co. 

North pa any Charlotte....... Elec. © & Equipment Co. 
Ohio, Cincinnatif...........0:! The . Lawrence Elec. Co. 
NS MI gar o55556 se 4-0 woes Repubite Electric Co 

CNN COOLIO. oc it ceccecacsce The Erner & Ho kins Co. 
Ng SENN S 6 o'ds.00-0 ser a'y Saale are e Wm. Hall Electric Co. 
RR EMNUR y. 6 o os. siaoe oe 0-8 °G. Nagel Electric Co 

i INR es oun ts C0 554 i EEE KU by o'o.0'0 045s che ebas.o e 
Oklahoma, Oklahoma Cityf.....Southwest G-E C 

Oregon, Portlandt......... Pacific States Electric Co. 





Po 2 RR ea eee eee 
Pennsylvania, Philadeiphia §f.. Philadelphia Electric Company 
Supply Department 
Pennsylvania, Pittsburghf ..... .Union Electric Company 
Rhode Island. Providence... 


South Carolina, Columbia f....... Perry-Mann_ Elec. Co., Inc. 
Tennessee, Chattanooga......... James Supply Company 
IS EOS cs 5 00s c-wsc cop elamaemeess+oaae Ons eoee 
Tennessee, Memphis............ Electric Supply Company 
a TE INEEEN Osi 4 6 6/6 6'0,0.6 4 e:aceia Siva yis aw cn te tae eedc ess coo 
yy Pe ee Southwest G-E Co. 
Texas, El Pesot EE Re w'oin's SEace od Southwest G-E Co. 
TORRE, MOWMORT: .. 6.5.0.0... Southwest G-E Co. 
Utah, Salt "Take Cisyt.. ances ere Capital Electric Company 
Virginia, Richmond ..+..-.Southern lJectric Company 
Washington, US Sega Pacifie States Mlectric Co. 
Washington, eeoxane .Pacific States Electric Co. 
We I re bn 6 55s ese oc.s h0.csisn tes bes.cnecee e 
Virginia, Bluefield aor achinetenecearin cae ery eI iacsaacdae es 
West Virginia, re ee ey ore oy eer eo 


Wisconsin, ROUMRUNORE. 033. 3c o2 0. 20 anes chicks Eke ae 
~~ Hawallan business address Catton, Neill & Company, Lta., 
onolulu 


¢ Warehouse. §Service Shop. 


Distributors for the General Electric Company Outside of the United States 
INTERNATIONAL GENERAL ELECTRIC COMPANY, INC. 
120 Broadway, New York, N.Y. Schenectady, N. Y. 83 Cannon Street, London 

Foreign Offices and Representatives 


Argentina: General Electric, S. A., Buenos Aires. 

Australia: Australian General Electric Co., Ltd., Sydney and 
Melbourne. 

Belgium and Colonies: Societe d’Electricite et de Mecanique 
dee Thomson-Houston & Carels Societe Anonyme, 

russe 

Bolivia: International Machinery Co., La Paz and Oruro. 

Brazil: General Electric, S. A., Rio de Janeiro and Sao Paulo. 

Canad:: Canadian General Electric Co., Ltd., Toronto. 

Chile: International Machinery Company, Santiago, Anto- 
fagasta and Valparaiso. 

China: Andersen. Meyer & Company, Ltd., Shanghai; 
International General Electric Co, Inc. ,(General representa- 
tives of the Far East, excluding China and. Japan) Shanghai. 

Coleesbis: Wesselhoeft & Poor, Medellin, Barranquilla and. 

‘ota 


Cuba: General Electric Company of Cuba, Havana. 
Dutch East Indies: International General Electric Co., Inc., 
Soerabaia, Java. 
Ecuador: Carlos Cordovez, Guayaquil and Quito. 
Egypt: British Thomson-ilouston Co., Ltd., Cairo. 
— and Colonies: Compagnie Francaise Thomson-Houston, 
‘ar 


Great Britain and Ireland: British Thomson-HoustonCo.. Ltd., 
Rugby; International General Electric Co.. Inc., London. 


eneral 


General Office 






Comr 


Greece and Colonies: Compagnie Francaise Thomson- 
Houston, Paris, France. 

India: British Thomson-Houston Co., Ltd., Calcutta and 
ee International General Electric Company, Inc., 
Saleutta 

Italy and Colonies: Franco Tosi Societa Anonima, Mila 

—_ Lag om Engineering Works, Tokyo; Tokyo Electric 

Mexico: Mexican Ge General Electric Co., City of Mexico and 
Guadalajara. 

New Zealand: National Electrical & Engineering Co., Ltd., 
Auckland, Dunedin, Christchurch, and Wellington. 

Paraguay: General Electric, S. A., Buenos Aires, Argentina. 

Peru: W. R. Grace & Co., Lima.’ * 

Philippfme Islands: Pacific Commercial Company, Manila. 

Porto Rico: International General Electric Co., Inc., San Juan. 

—— and Colonies: Compagnie Francaise Thomson-Houston, 

France. 

Russia: W mene, Electricheskaia Kompania, Petrograd 
and Vlad tok. 

South phew opouth oy, stom General Electric Co., Ltd., Jo- 
hannesburg and Cape T 

one and — Compagnie Francaise Thomson - Houston, 


Uruguay: General Electric, 8. A., Montevideo. 


Venezuela: Wesselhoeft & Poor, Caracas. F 


Electric 


any ail Moge citioe 95-351 



















Model .29 
Portable Poly-Phase Wattmeters 


These instruments are striking examples of suc- 
cessful instrument construction. They embody many 
mechanical and electrical refinements which have 
resulted in the production of the peerless wattmeter. 
Being shielded, they may be used in the proximity 
of stray fields. 

Having an accuracy within % of 1 per cent of full- 
scale value under normal .working conditions, they 
are excellent working standards as well as test 
instruments. They have double current and poten 
tial ranges that may be quickly changed. The 
puwer consumption is very small. 

Their phase angles being exceedingly small, these 
instruments may used on low power factors 
without appreciable error in 
the readings. 

The current coils have 100 
per cent overload capacity. 
The overload capacity of the 
potential circuit is ample ard 
varies with the range. 

Special instruments are 
available for use on very low 
factors. 


Write for Bulletin 2002. 


Weston Electrica] 
Instrument Co. 
19 Weston Ave., Newark, N. J 
Branches im All Principal 
Cities. 


Model 329 || 


' 


Portable Poly-Phase Wattmeter | 
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SIMPLEX HARD SERVICE CABLE 


FOR PORTABLE TOOLS AND LIGHTS 














Flexible asalamp cord. Protected by a seine 

twine braid specially treated to withstand 

rough use. Recommended for portable tools 

and lights in machine shops, garages, ship- 

yards and on any engineering or construction 

work where conditions are severe and con- 
tinuous service’ is essential. 


Send for descriptive circular No. 5. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCI6CO 




















9 cents per joint 


is the cost of materials where 
OKONITE INSULATING 
and MANSON FRICTION 


Tapes are used. — 


Their use insures a perfect 
joint! 

Why experiment and waste 
high priced labor on inferior 
tapes ? : 
THE OKONITE COMPANY 


Incorporated 1884 
PASSAIC, NEW JERSEY 


CENTRAL ELECTRIC Co., « 
Chicago, Il. 


General Western Agents 













PETTINGELL-ANDREWS Co.. 
on, Mass. 


NovELTy ELeEctric Co., 
Philadelphia, Pa. 


F. D. LAWRENCE Co., 
Cincinnati, O. 








INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 
and Cables 


IF IT’S Pe AR AN ITE IT’S RIGHT 


More Than Code Requires 





Underground, Aerial, Submarine 
and Inside use 


Telephone, Telegraph and 
Fire Alarm Cables, Lamp Cords, 
Portable Cords and Ignition Cables 


Factory and General Offices: 
JONESBORO, IND. 


Chicago Branch: 210 S. Desplzines Street, 
CHICAGO, ILLINOIS 


Eastern Representative: The Thomas & Betts Ce., 
‘ ~ 63 Vesey Street, NEW YORK 
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‘Felling the.Western red cedar in thé 
«woods of the great Pacific Slope. 


eR I 


: Peeling, scaling and inspecting Western 
_red cedar poles in woods, Washington. 




















Poles awaiting cars for shipment to 
concentration yards. 





Open Tank process creosoting plant of 
the Western Pole Preservers, 
Sandpoint, Idaho. 
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A Pole Story— 


HESE original photographs 
show the whole production of 
creosoted (butt-treated) cedar poles. 


Decay is largely responsible for the 
present extensive reconstruction of 
transmission lines. Unless preserva- 
tive treatment is adopted the same 
experience will be repeated until the 
pole supply is exhausted. 


Carbosoted cedar poles have be- 
come the standard for the best type 
of transmission line because of their 
natural suitability and the perma- 
nence of the Carbosota treatment as 
a protection against decay. 


For full information write for 


folder No. 406. 


The Gut Company 





New York Philadelphia Boston St. Louis 
Cleveland Pittsburgh Detroit New Orleans 
Birmingham Minneapolis Dallas Nashville 
yracuse Peoria Atlanta Duluth 
Salt Lake City Washington Johnstown Lebanon 
Youngstown Toledo Columbus Richmond 
Latrobe Elizabeth Buffalo Baltimore 
Denver Jacksonville 





THE BARRETT COMPANY, Limited: Montreal Toronto Winnipeg 
Vancouver St. John, N. B. Halifax, N.S. 





: Scars butt-treated Western red cedar poles after loading 
rom treating tank.. National Pole Co:, Everett, Wash. 





Western red cedar poles, 100 ft.. long, 
awaiting unloading at Everett,Wash.. 














. S. W illiam Chathidm ready to cast 
off at Everett with-largest cargo of 
poles ever exported from U, S. 


: i 














Poles piled for seasoning in concentra- 
tion yard. 














Trainload of butt-treated Western red 








cedar poles leaving treaiing plant. 


One of she Open Tank process pote 
creosoting plants of Baxter.@ Jordan, 
WV ilmingem, Carf- Rabe 
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Bring Your Technical Library Upto Dem 


Many of the following books will prove of interest and advantage 





to you. They’re the kind 

gineer’s library. Will make 
AGG. Construction of Roads and Pavements............. $3.50 

ALLEN, C. FRANK. Railroad Curves and Earthwork, 
with Tables. Fiexible........ oabe Seecpethssnn. ae 
Ratiroad Curves and Earthwork. ‘Flexible. sehen ie 9 2.50 
Field and Office Tables, Fiexible............ 2.50 
Business Law for Engineers...........ccsecccccsecccces 4.00 
ALLEN, JOHN R., AND BURSLEY. Heat "Engines. oesecst Bae 
AEE, oe JOHN R., AND WALKER. Heating and Ven- 8.50 

SD « 3s 0 cou pbb 0Sob cn RD06 4 006 Se saeereannsndnennes J 

AMES AND WISCHMEYER. Descriptive Geometry..... 1.50 
ANDERSON. Physics for — Students..........ee6- 3.50 
2.“ BROCHaMICE ANd TIGRE. 5... sccccccccsceccccscces 2.25 
art II. Electricity, oR — and Sound..... 2.25 
ANGUS. The Theory of MachineS............sseeeees coees ne 
AYDELOTTE. English and Engineering...............+: 2.00 

BABCOCK AND CLAUSEN. Geneties 7 Relation to Ag- 

ED Sd cabeawb an cabpeuass cnn sccsle cess 000000000 ib 4.00 
BARROWS. Light, Photometry and Illumination......... 3.50 
BOYD. Strength of Materials. Second Edition............ 3.50 
ees NO SIPCETIC BBTWATs 6.0. cn cccwcccnchecccbctacts 4.00 
CADY. Goeneral Chemistry. .....cccccccccccccccccscccsccces 2.75 

SROPEORIC CREMIBITY occccsccccccccoccsccesevcscccsccecs 3.00 
CAMPBELL, H. H. Manufacture and Properties of Iron 

eb een agen rece 0 gape eae ane a NE PR 6.00 
CHRISTIE. Electrical Engineering. Second Edition...... 5.00 
CLAUDEL. Handbook of Mathematics...............+.-- 4.50 
CLEWELL. Handbook of Machine Shop Electricity. 

PD kas kee ae ene s s000nbonedscn seen esees 4.50 
Coal Miners’ Pocketbook. Flexible............cceesceceeees 5.00 
COOMBS. Pole and. Tower Line. ........-cccccccccccccccce 3.00 
CROFT. American Electricians’ "fidndbook. Flexible......... 4.00 

SNF: oii ca cknssiabsdbaccsvnawcdsrcessoen 00 
PONE CN RNIN. A Gn. sp be b:s's h.6'es bip Wh as 2 as oo 9s oe .00 
Practical Electric -Ilumination. ........ccccscciccecees 3.00 
Wiring of Finished Buildings. .............cccccccveces 3.00 
Wiring for Light and Power. Flexible..............+- 3.00 
—- Standard Wiring for Electric Light & Power 
Cl SS eae eR a ee eo 3.00 
DANA. Construction Plant. Flexible............cceeeceees 6.00 
DANA AND TRIMBLE. The Trackman’s Helper.......... 2.50 
DAUGHERTY. Centrifugal Pumps ..........cccccccccccs 2.50 
ER ES a eter tere 3.00 
ee ee a ar 2.75 
DAVIS, R. E. Manuai of Surveying for Field and Office. 

DR oo cbebr bee fe eee cine eeceeeonaeaneennanet 
DIEMER. Factory Organization and Administration. On Press 
DURHAM. Mine ‘Surveying. Sa are ae 4.00 
EMMONS. Principles of Economic Geology................ 5.00 
oa oe Irrigation Practice and Engineering. 

Vol. I. Use of Irrigation Water and Irrigation 
PREOOO. pu vieans 9s 600005.bd000s0cbeonsse+ -50 
Vol. II. Conveyance of Water........ccccsccccceececs 4.00 
Vol. Ill. Irrigation Structures and Distribution System 4.50 
FARRELL. Practical Field Geology. Flexible............ 3.00 
FERNALD AND ORROK. Engineering of Power Plants... .5.00 
FOULK. Notes on Quantitative Chemical Analysis...... 3.00 

General Principles and Manipulation of Quantitative 

SNE RENO © o.50conde bnkb sede co ebay ws cas se's 2.25 
FRANKLIN AND MacNUTT. General Physics............ 3.50 
FRARY. Laboratory Manual of Glass Blowing............ 1.00 
FRENCH. Engineering Drawing ...........ccccccsscccees 3.00 
FRENCH AND IVES. Agricultural Drawing and the De- 

Sign Of Farm Structtres......ccccccccccccvcecccces 1.75 
FRENCH AND MEIKLEJOHN. Essentials of Lettering.. 1.25 
FULTON. Manual of Fire AsSaying.........cccceccecsees 2.50 
GILLETTE. Handbook of Cost Data. Fiexible........... 6.00 

Handbook of Rock Excavation: Flexible............... 6.00 
GILLETTE AND DANA. Cost Keeping and Management 

ON | INS 6 5 6.3 9-0 6 0.9.0 0.06 8.00.086085 000008 4.00 

GOODRICH, C. L., AND STANLEY. Accurate Tool Work 2.50 
‘Automatic Screw Machines and Their Tools........... 2.50 
GOODWIN. Precision of Measurements and Graphical 

es a ee ae are ee 1.60 

GRAY, A. M. Electrical Machine Design.................. ~ 5.00 
Principles and Practice of Electrical Engineering..... 4.00 
GREENAWALT. Hydrometallurgy of Copper.............. 6.00 
GREENE, A. M. Heat Engineering............cccccscceces 4.50 
GUNTHER. Examination of Prospects. Flexible......... 2.50 
HAGER. Practical Oil Geology. Flexible...............-. 3.00 
HALE. Practical Applied Mathematics ...............0.. 1.40 
Practical Mechanics and Allied Subjects............. 1.40 
HARDING, C. F. Electric Railway Engineering........ 4.00 
HARDING, ce e Operation and Maintenance of Irrigation ne 
HARGER, "AND BONNEY. Highway Engineers’ Handbook. eee 
HOBERT, mn F. Millwrighting. Second Editien........... 4.00 
HOFMAN. General - Metaaraey i:n...0.oknasndwescs Voss 0000s cb 7.00 
BEOtRIT SY. OF SOODDOT <i. 6 co's ie.0'c 0c dhesabsh boa abso os ones 6.00 
DESREY OE GION. oko pic ein aie ams 5055s cbs sere ounce ee 7.00 
HOOL. Reinforced Concrete Construction, Vol. II. Re- 
taining Wallis and BuildingS.........sccccccccccssecs 6.00 
Reinforced Concrete Construction, Vol. III. Bridges 

SOMONE wind od bbs bo oa 0b 6s bebe skene hee oesessos 6.00 
JACOBY AND DAVIS. Foundations of Bridges and 

ee ar ae ee a eee 6.00 
SAMBICY .-_AICCEPICA! “DRCEOTS © oie ceca cccccccccccccscecese 4.00 

Elementary Magnetism and Electricity.............++. 2.00 
Prineigees CF TOTOLOIORTROND « 0.0 60's 00 c5 webcneb dhe nvices 2.50 
Theory and Operation of Direct Current Machinery... 2.75 


of books that should be in every. en- 


quick shipment of the ones you want. 


JOHNSON, J. E. Blast Furnace Construction in Aoseaten 5.00 ; 
Principles, Operation and Products hl the Blast 








OD: ond cond bb06s 6 e5 bapeses ceed esseses “hives poate 
KARAPETOFF. The Electric Circuit... cpa oes ween Tes 5 
The Magnetic Cireult, |... vccscc iustoeswsecccces sb cae 
KETCHUM. Design of Highway ‘Bridges Go kha a beko 
Design of Mine Structures... EC eas b6 abh4e pee 
Design of Steel Mill Buildings. . eS ae Pe ae 
Design of Walls, Bins and Grain Elevators........... 
KIMBALL. Principles of puosecdons Organization. 
ond Hidition © .....jssswevsosene Rane Ae Ne Ay Spy Oe 
KUNZ. Design of Steel BridgeS........ceccscecccsrsedcece 
LAHEE. Field Geology. Flexible............-cceccesesees 
LAKE. Composition and Heat Treatment of Steel..... 
LANGSDORF. Prin.iples of Direct Current: Machines. 
ge as errr peer err re ns ria 4.00 
LAWRENCE. Principiw of Alternating Current Ma- 
AE Ba Re, a rr ol ete ry tek 5.00 
LAWS. Hlectrical Measuvements..........cccceececssnces - 5.50 
LEIGHOU. Chemistry of Materials.. Kpibin os cane seee 3.60 
LEUTWILER. Machine Design............ccceecscccccves 4.60 
LIDDELL. The Metallurgists’ and poxereeed Handbook. 
TAGES i scp cin cc cctnwienssvksee ono bape cinscws © wees j6.00 
LINDGREN. Mineral Deposits. ES A Se ane reir - 6.00 
LORD AND DEMOREST. Metallurgical ‘Analysis... a ea 3.00 
LYNDON. Hydroelectric Power, Vol. II. Electric “Bquip- 
ment and TransSMiSSion., ..655..0000cccceesecececsces 4.00 
LYON. Problems in Alternati i a Machinery...... 1.75 
Problems in Electrical OP OS I ory 2.00 
MacELWEE. Ports and Terminal Facilities.......... poco, Ooo 
McNICOL. American Telegraph Practice...........+..+ee. 5.00 
MAGNUSSON. Alternating Currents.........-.ccesceeees -- 4.50 
MAHIN. Quantitative Analysis...........cccceseceese sees 4.00 
MALCOLM. Graphic Statics. .......c.ccccccscccccccccccves 3.50 
MARBURG. Framed Structures and Plate Girders. Vol. I 5.00 
MARCH AND WOLFF. CalculuS...........cesceceeee 345— ee 
MATTHEWS. Elementary Mechanical Refrigeration........2.50 
MEGRAW. The Flotation Process.......--.ceeesscecscvees 4.00 
— AND EDDY. American aabhaie x rractice. 
. Design of Sewers...... aeuie cee sa sates RS res 6.60 
Vol. II. Construction of Sewers.......... OE Py eee 5.00 
Vol. ITI. Disposal of Sewage.......ccccccccescsevecs -» 7.00 
MOLDENKE. Principles of Iron Founding.............+.. 6.00 
MOORE, H. F. Textbook of the Materials” of Engineering. 3.00 
MOYER. Power Plant Testing...... Gas oS ekee ee bau ovens eo Oe 
ra E. B., AND CRAIGO. Shop Mathematics. Part 
‘Advan MOSS «os. cs sshacsacveacccn ae soem bess eusate ens ° 
NORRIS.” E. B., AND SMITH, K. G. “Shop Mathematics. 
Part 1, Arithmetic... cscccceccsccpvsercccsdcvsscess « 
eects 7 B., WINNING AND ‘WEAVER. Gas Engine 
Ignition bss hun oe 4 bbb KAMER SORES bs Oh Oe Fas 04.0 Ses 1.75 
NORRIS, J. F. Experimental Organic Chemistry peceeas ean 1.50 
oo of Organic Chemistry... .ccccccsecccccsccces 3.60 
PALME *) Cc. 1. Practical faa themnatice. Four parts com- 6.00 
RE AES I i BP a5 LE Se rar 
Part I. Arithmetic with Applications....)......... 1.25 
Part II. Geometry with Applications ................ 1.25 
Part III. Algebra with yer ee er Res Peon ees a 1.25 
Part IV. Trignometry and Logarithms.............. 1.25 
PALMER, C. 1., AND LEIGH. Plane and § pharioal Trigo- 
nometry WEEDS TO ss civic) bp WS.0S 0 cance cl ea as seedy om 2.00 
Plane and Spherical Trigonometry. .......-.sssseeeeeee 1.25 
Five-Place Logarithmic-Trigonometric Tables......... 1.00 
PENCE AND KETCHUM. Surveying Manual. Flexible.. 2.60 
Office-copy Booklet. Per dOZem.........scccceccccecece 1.50 
PENDER. Electricity and Magnetism for Engineers. Part 
—Electric and Magnetic Circuits................. -50 
Electrostatics and Alternating Currents.......... 2.50 
POORMAN. Applied Mechanics ..........cccceeccsceceee 2.50 
POT Tees... PRT PIOUS 5 ita oss bo hela 5 00'S 5 AO bcp eine was occe 2.50 
RICHARDS, J. W. Metallurgical Calculutions, Part I. 
Introduction, Chemical and Thermal Principles, 
Problems in Combustion.............cececeeccceces 23 
Part 3s, . Bed Pa as eek ee bic n6.d0d aed wees 6p aie 26. 
Part III. The Metals Other Than ae Nee ane cas <5 2.50 
Parts I, II and III, bound together in one volume..... -. 6.00 
RUSSELL. Operation Oe EE PE in as 0000.00.00 osb¥'s tie seves 2.50 
SCHULZE. Office AGMINIGIFATION (oc ccc sic cceccscrcece 3.50 
SEATON. Concrete Construction for Rural Communities 2.25 
| aS Ae. er ne ee ae ey eee Perirts pyres ee 2.50 
ae ees ery Pe ey Pen eee Pee CTR Tee .50 
SLICHTER. Elementary Mathematical Analysis.......... 3.00 
SLOCUM. Elements of Hydraulics..........0..ccecceeeees 3.00 
SMITH, W. G. Practical ‘Descriptive Geometry.......... 2.50 
SOMERMEIER. Coal: Its Composition, Anedyahs, Utili- 
Ae A DP OLURCIOTE ons oo nos 0's 0'9..0'b 6 ask sle 54 65:5 HS 0 2.50 
SPOFFORD. Theory of Structures........ ‘Va lia.e «peed rae 5.00 
STEINMETZ. Engineering Mathematics .........:....... 50 
Radiation, Light and Illumination..................... 3.50 
Theoretical Elements of Electrical Engineering...... 4.00 
Theory and Calculation of Alternating Cesreni Phe- 
DOMEMNS *s.. 0.90 600060 abapemsns cinta eetecdys ten cheeks ok 5.00 
Theory and Calculation of Electric Circuits............ 4.00 
Theory and Calculation of Electrical Apparatus........ 5.00 
Theory and Calculation of Transient Electric Phe- 
nomena and Osrillations. Third Edition........ --- 6.00 
General TCT. nns vcs pi ssepieradiownis onusas seoeee 3.00 
STILL. Electric Power Transmission, new edition. hibis ss - 4.00 
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F Longitudinal Section of a Butt-Treated 
Pole Showing % Inch 
Penetration, : 


THE P & H Guaranteed Pene- 

tration Process is revolutionary 
in the pole industry. It gives to 
pole users the first perfected Butt- 
Treating process that guarantees a 
uniform penetration of the preser- 
vative throughout the ground line 
area of the pole. 


The specifications for the P & H 
Guaranteed Penetration Process 
are result specifications. The first 
of its kind in the history of the 
pole industry guaranteeing the 
result that pole buyers have want- 
ed for years. é 


SS 


ELECTRICAL REVIEW 





“leer 


Guaranteed 


Felnch 


UnilormEe’nettation 


On the end of every pole Butt- 
Treated by the P & H Guaranteed 
Penetration Process is countersunk 


the metal disc, showing that 3 


inch uniform penetration of the 
preservative is guaranteed. In 
addition, with every shipment of 
poles the pole-buyer receives the 
written guarantee. 


Behind these stands the reputation © 
of Page & Hill Co., with their 19 
years of success in the pole indus- 
try, and the largest and most com- 
pletely equipped Butt-Treating 
plant in the world. 
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No other Butt-Treating process guarantees these results. Don’t be 
satisfied with any but the P 6 H Guaranteed Penetration Process, 


Write for Full Particulars. 


PAGE & HILL CO. : 


Minneapolis, Minn. 


BRANCH OFFICES: 
Times Bidg., NEW YORK,N. Y. , 1111 Carter Bldg.. HOUSTON, TEXAS 
717 Brvant Bldg., KANSAS CITY, MO, 311 Sumpter Bldg, DALLAS, TEXAS 
19 So. LaSalle, CHICAGO, ILL. 1416 Starks Bidg., LOUISVILLE, KY. 
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Originators of thee P G H Guaranteed Penetration 





kil 
yp Process. Producers, manufacturers, and foremost PAGE &H ILLC? 
Metal dice countersink Cp, in the Butt-Treatment of Cedar Poles. GUARANTEED 
on the butt-end of every pole Ly One -Half inch 
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The Bell System is building all over the map; building plants and building up its force of men and 
women. New exchange buildings, new central offices have been erected, new switchboards and aux- 


iliary equipment installed, new cables laid, new pole lines constructed and thousands of miles of wire 
strung. The whole country is teeming with this construction covering every mechanical process 
from. factory production to the installation of the subscriber’s telephone. - 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES | 
One Policy One System . | Universal Servicé 





































ES STEEL POLE TREATISE 


wee, 361921 EDITION (FREE) 


A new catalogue and engineering hand- 
book of inestimable value to engineers 
and pole users of the. world, contain- 
ing information necessary for the eco- 
nomical construction of modern trans- 
mission lines, electric railways, street 
lighting systems and outdoor sub- 
stations. 

The most complete and accurate steel 
pole handbook ever issued—an author. 
ity upon modern steel pole line con- 
struction. 


PARTIALLIST OF CONTENTS 
is ae accurate engineering tables 
or— 
a. Sags for all temperatures and 
spans of wires and cables. 
b. Conductor sizes required to trans- 
mit electric power. 
c. Transverse loads on -wires for 
various wind velocities. 
d. Clearances necessary to deter- 
mine minimum length of pole. 
e. Mies a properties of wires and 
cables 


f. Formulae and example pole line 
problems. 

2. Discussion of the éngineering prin- 
ciples governing the design, se- 
lection and installation of all 
types of poles. : 

A complete analysis of the ele- 
ments governing the selection of 
factors of safety, and a discus- 
sion of world wide practice. 

4. Comparison of Bates one-piece . 
steel poles with wood, fabricated 
steel and tubular steel poles. 

5. Method of manufacture of Bates 
expanted one-piece steel poles. 

6. Superior features and properties of 
expanded one-piece steel poles. 

Catalogue of poles, crossarms and 
fittings. 

This Treatise Will Be Sent to 

Interested—Write Today for Your * 


i os russ (3. 


208 South La Salle Street 
CHICAGO, ILLINOIS 
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Riley Stoker Grate Construction 


Each and every line of grates, extending from the 
front to the rear, can be operated independently of 
all others. 


It is therefore possible by changing the length of 
movement of one or more of these grate sections— 
to alter the condition of the fuel bed in any one spot, 
in front or back, without affecting the general con- 
dition of the fire. 

A Riley fuel bed—means better operating condi- 
tions—higher efficiency—greater capacity—less fuel 
and labor—and reduced maintenance. 

Catalog R-12 explains the live grate construction. 


Sanford Riley Stcker Co. 


WORCESTER, MASS. 


Boston New York Philadelphia | 
Pittsburgh Buffalo Cleveland: 
Ciritinnat 















Detroit — i. “= Chicago 
. ver a + Paul. ee FOR sae 
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“2844 Summit St.; Toléde; Obie | = 


“THE LINDSLEY BROS. CO. 

CHAMBER OF COMMERCE BLDG., CHICAGO ; 

WESTERN RED CEDAR © NORT HERN WHITE CEDAR: 
~~ “GOOD POLES QUICK” 


~ PRODUCTION—QUALITY—DISTRIBUTION—SERVICE 
FIRST IN EVERYT-HING 











WESTERN RED CEDAR POLES | 
Standard Butt Treatments ~ 


HUMBIRD LUMBER COMPANY 
SANDPOINT, IDAHO 
Weyerhaueser Sales Company, Agents, All Principal Cities 


CEDAR POLES 


Write for Prices. Prompt Shipments 
from Wisconsin. or Chicago Switch- 
ing District Yard on I. H. Belt R. R. 


TORREY CEDAR CO., Clintonville, Wis. 





















THE VALENTINE- CLARK CO. 
K CEDAR ‘POLES 


SPOKANE, WASH. 
Toledo Chicago Minneapolis 


NORTHERN-WESTERN 
CEDAR POLES 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
Lumber Exchange MINNEAPOLIS 


eer acnggg§ 2) BS apap corom 


CEDAR POLES 


BUTT TREATING OPEN TANK METHOD 
TO ELIMINATE JOBBERS PROFITS, WRITE. 


BELL LUMBER CO., Minneapolis, Minn. 




































Ready to Save 
Money for You 


HOME OF 


DIXIE BRAND now in DIXIE LAND 


Office and yard removed to 
BAINBRIDGE, GA. 


Southern White Cedar Poles 


WILLIS H. GILBERT 











A Practical Book for Practical Use. 


Hand Book for 
Electrical Engineers 


Complete, Accurate, Concise, covering all phases 








Our Brand li 

Stands for —— 
Right 

Service Prices. j 





of the electrical field, information that Electrical 
Engineers cannot afford to be without. 


Compiled by a staff of selected and experienced 
specialists. 


Learn from their experience. 
Take advantage of their knowledge. 


Nearly 2000 pages with diagrams and_- formulas, : 
modern methods. Modern ideas told in a straight- 
forward, clear manner. 


Bound in Pliable Leather. 


Price $6.00 


Electrical Review Publishing Co. 
542 Monadnock Block, Chicago 





THE BEST BUSINESS CARD 


for your use and for any man’s use who désires the distinction 
of attention to little things is the Peerless. Patent Book Form 
Card. It will get close and careful scrutiny, and that means an 
audience with most favorable attitude of mind from your pros- 


pect. 
PEERLESS PATENT Our Smart Cards 


Book Form Cards “as 


not only save fifty per cent of 
your cards, but they are always 


together and get-at-able when 
you want to hand one out. 
The are always clean, _per- 
fectly flat and every edge is 
smooth and perfect. Send for 
a sample and detach the cards 


one by one and see for yourself. 
Send today. 






THE JOHN B. WIGGINS COMPANY, Sole. Matutacturers 
Engravers, Die Embossers, Plate Printers ies 








422 So. Michigan Ave. ‘CHICAGO 
» 2& " _—_ 
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HARVEY MITCHELL ANTHONY 
CONSULTING ENGINEER 
Power Installation Testing 
Storage Battery Engineering 
Chemical Analysis 


Antheny Building MUNCIE, INDIANA 


HUGH L. COOPER & COMPANY 


GENERAL H\DRAULIC ENGINEERING 


Including the Design, Financing, Construction 
and Management of Hydro-Electric 
Power Plants. 


NEW YORE 





Appraisals 
L. V. ESTES INCORPORATED 
CHAS. W. MeKAY, Chief Appraisal Engineer 


Suite 1514 
202 South State St., CHICAGO 


1123 Broadway, New York 
Plans Reports 


Rate Investigations 








THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS. 


Electrical—Civil—Mechanical 
105 8. Lae Salle St. CHICAGO 


TERRELL CROFT 
ENGINEERING COMPANY 


UNIVERSITY CITY, 8ST. LOUIS 


101 Park Avenue 
Specifica 
Studies, Reports, Plans, 
tions, Pure asing and Advice for 
Steam and Electric Plants, Power 
Transmission, Lighting Protection of Struc- 
tures, and Lighting ipetema. 





L. V. ESTES INCORPORATED 


INDUSTRIAL ENGINEERS 


Organization Industrial Relations 
Production Control Industrial Accounting 
Suite 1514 
202 South State St. 
1123 Broadway, New York 


CHICAGO 








WILLIAM A. BAEHR 
CONSULTING ENGINEER 
Gas and Electric Plants 


Design, Construction and Operation 
Valuations and Reports 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Betton! Machinery, Apparatus and 
Supplies, Materials of Construction, al, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 


FRANK F. FOWLE & CO. 


ELECTRICAL AND MECHANICAL 
ENGINEERS 


Monadnock Building CHICAGO 














E. T. BUSSELLE 
CONSULTING ENGINEER 


625 Market St., SAN FRANCISCO 
485 State St., SALEM, ORE. 


Engineering Accounting Rate Investigations 


Peeples Gas Building CHICAGO 80th St. and East End Ave., NEW YORK 
Inventory Appraisal Evaluation Reports J. C. Henriques, © H. Bunnell, 
M. A. Stone, Jr. R. G. Macy. 


ENGINEERING & arPRAISAL 
Co., INC., 


DESIGN AND CONSTRUCTION APPRAISALS 
EXAMINATIONS AND REPORTS. 


108 Park Ave., New York. 


FULLER ENGINEERING 
COMPANY 
ALLENTOWN, PA., U. 8..A. 
a. and Constructing 
ngineers. 


Cement Plants, Ore Roasting Plants, 
Lime Plants, "Power Plants, tallur 
gical Furnaces, Pulverized Coal Installa- 
tion for all purposes, 

ALLENTOWN NEW YORK CHICAGO 























ILLINOIS TESTING LABORATORIES 


























BYLLESBY 
ENGINEERING & MANAGEMENT PATENTS PATENTS ELECTRICAL METER-INSTRUMENT 
CORPORATION ENGINEERS 
v n m en Designs, Tests, Inspecti d Repairs 
w00 f. La Salle Street a Special ‘Instruments Designed and Suilt for 
Electrical Measurements. _ 
NEW YORE TACOMA — 430 S. Green St, CHICAGO 
TRADEMARKS, DESIGNS, 
T. L. Condren. Cc. L. Post. A. M. Welf. YRIGHTS. x 
CONDRON COMPANY sa A. C. KING 
ENGINEERS sacha nai 
DESIGNERS OF INDUSTRIAL a aneteein 
ical Fiaats S fox’ Progrensive Jemafacterees E. 8. DUVALL 
Electrical Field Loan and Trust Building 
a yg Sevings Trent Bs. ARO wee ee DS. 8 South Dearborn Street Chicago 
Your Name in This Directory Offers Opportunities— 
When needed Send for Rates Prestige, 
lients and 
an instant reference anil lafarmation More Clients an 
gets the attention Reputation 
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“Knoeppel Organized Service” 


Our Sé@rvice is constructive betterment ap- 
plied to industrial plants, aimed -to increase 
production, reduce. costs and improve indus- 
trial relations. Our position in our field 
warrants your consideration. 


C. E. KNOEPPEL & CO., INC. 


Industrial Engineers 
52 Vanderbilt Ave. NEW YORE 


DWIGHT P. ROBINSON & 


COMPANY 
Incorporated 
Consolidated with Westinghouse, Church, 
Kerr & Co., Inc. 
Design and Construction of 

Power Developments, Electric Railway Work, 

Industrial Plants 
125 Fast 46th Street, NEW YORK 

Chicago Los Angeles Pittsburgh Youngstown 

Cleveland Dallas 


GARLETON W. TUPPER, M. E. 


POWER AND HEATING PLANT ENGINEER 


Designing, Installation and 
Operating Work a Specialty 


553 Monadnock Block 


538 W. Jackson Blvd, CHICAGO 











LAMAR LYNDON 


CONSULTING ELECTRICAL ENGINEER 


Long Distance Power Transmissios 
and Alternating Current Prob- 
lems a Specialty 


‘| 18 Park Row NEW YORE 


SARGENT & LUNDY 
Incorporated 


MECHANICAL AND ELECTRICAL 
ENGINEERS 


1412 Edison Bldg., 72 W. Adams St. 
CHICAGO. ILLINOIS 





C. A. TUPPER 


CONSULTING ENGINEER 


53 West Jackson Boulevard 


CHICAGO 














W. E. MOORE & CO., ENG’RS. 


STONE & WEBSTER 
Incorporated 


Design and Construct 


STEAM POWER STATIONS 
WATER POWER DEVELOPMENTS 
TRANSMISSION LINES 





UNDERWRITERS’ LABORATORIES 


Incorporated 1901 W. H, Merrill, President 
Established and maintained by the 
National Board of Fire Underwriters 
For service—not profit 
Reports on Devices, Systems and Materials 
having a bearing upon Fire Hazards or Acci- 

dent Prevention, Principal Office and Te 

Station, 207 E. Ohio St., —- New Yor 
Office and Testing Station, 25 City Hall Place. 
Branch Offices throughout U. S. and Canada, 








THE J. G. WHITE 
ENGINEERING CORPORATION 








SALES ENGINEERS 


Equipped to sell especial jobs or lay eut 
comprehensive campaigns 


8ST. LOUIS 








ASHLEY P. PECK 
CONSULTING ENGINEER 
Electrioal—Civil—Mechanical 


Room 305 Room 1736 
122 8. Michigan Blvd. 15 Park Row, 
CHICAGO NEW YORE 








Pittsburgh, U. 8. A. SUBSTATIONS GAS PLANTS 
ELECTRICAL FURNACE INSTALLATIONS. Sa nna ta 
Plente Wate _ ag ‘Gan 1B ay and 
Design and Supervision of » 5 ly 
Steam and Hydro-Electric Power Plants NEW YORK BOSTON CHICAGO eee. SEO: | Se 
Heavy Industrial Power Applications. 43 Exchange Place New York 
RSE ENGINEERING CoO. 
—— PATENTS, TRADEMARKS AND WOODMANSEE-DAVIDSON 


COPYRIGHTS 


Send your business direct to Washington. 
Saves time and insures better service. 





Personal Attention Guaranteed. 





’ $0 Years’ Active Practice. 





Write for Terms—Book Free 





E. @, SIGGERS, Patent Lawyer 
Suite 20-25, National Union Building 
WASHINGTON, D. C. 


ENGINEERING CO., INC. 


784 Contl. & Commi. Bank Bldg. 
CHICAGO, ILL. 














J. G. WRAY & CO. 


ENGINEERS 
J. G. Wray, Fellow A.I.E.B. Oyrus G. Hill 
UTILITIES AND INDUSTRIAL PERTIES 
Appraisals ction 
Rate Surveys Plans, 
Organization Betimates 
Financial Investigations Management 


1217 First National Bank Bidg., Chicage 











A Card in This Directory 


insures an invitation to offer bids on Municipal, Industrial and Private 
Engineering Projects, Light and Heating, Power Transmission, Tele- 
phone and Telegraph, Hydro Electric Developments, Water Works, 
Cost Engineering, Modern Efficiency Methods, and General Civil, 
Mechanical and Electrical Engineering. 


ADDRESS THIS PUBLICATION FOR RATES. 
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114 Liberty Street - New York, N. Y. 





PROMPT SHIPMENT FROM STOCK 


ROTARY CONVERTERS—25 and 60 Cycle 


1—150¢ KW. Westinghouse, 6 phase, 60 cycle, 258 volts 
D.C., 178 volts A.C., 450 RPM., with switchboard and 
necessary instruments. 

1—1006 KW. Westinghouse, 6 phase, 60 cycle, 226 volts 
D.C., 156 volts A.C., 514 RPM., with switchboard and 
three 333 Kva. single phase Pittsburgh transformers, 
self cooled, 2300 volts primary, 156 volts secondary. 


1—300 KW. General Electric, 6 phase, 60 cycle, HCC-6, 
600 volts D.C., 1200 RPM., end play and speed limit 
device, with complete switchboard panels. THIS MA- 
CHINE IS NEW. 

1—300 KW. Westinghouse, 3 phase, 60 cycle, 600 volts 
D.C., 350 volts AC., 600 RPM., with direct connected 
starting motor. 

1—300 KW. National, 3 phase, 25 cycle, 550 volts D.C., 
230 volts A.C., 500 RPM. 

1—300 KW. Westirghouse, 3 phase, 60@ cycle. 500-550 volts 
D.C., 720 RPM., with switchboard and three 125 KW. 
Maloney type C, single phase, OI SC transformers, 
2300/1150 volts prim., 335/167 volts sec. 

1—250 KW. Gen. Elec., TC-A, 3 phase, 25 cycle, 550 volts 
D.C., 350 volts A.C., 750 RPM., with switchboard. 

The above are only a few items from our large stock of 
Steam and Electrical Equipment, -onsisting of TURBO 
UNITS, RECIPROCATING UNITS, ROTARY CON- 

VERTERS, MOTOR GENERATOR SETS, BOILERS, 
CONDENSERS, PUMPS, etc. Complete ‘list will be 
gladly mailed upon request. 

Send for our special lists of INDUCTION MOTORS, new 
and used, as we have too many to list here. 

eyo ‘eo 


Pittsburgh, Pa. Seatt Wash, Montreal, Que. 
488 Union Arcade Bldg. L. C, Sauith Bldg. 285 Beaver Hall Hill 








IS YOUR 
CHICAGO BUSINESS 
SATISFACTORY? 


A former sales manager of a 
large electrical manufacturing com- 
pany with influential following 
among electrical jobbers, dealers 
and contractors in the Chicago dis- 
trict is anxious to represent a repu- 
table manufacturer of electrical 
specialties. If you are not getting 
a satisfactory volume of business 
out of the Chicago territory or have 
no representative there, 


Write to 
Box 3445, Electrical Review, Chicago 























Our REPAIR SHOPS are known 
for service and satisfactory work MOTORS 
Correspondence Solicited sn preggo 
Hi n d sed 
COMMONWEALTH EDISON COMPANY "ae Seana 
38 North Market Street, CHICAGO REP AIRS 
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ing complete stock and net prices, 


For any make, size or type. 


Giese BOUSTEAD | | 50868. ELectric Co. 


America’s Headquarters for ELEC. & MF G. CO. 


second-hand Electrical Machinery 


“‘Qverhauled like NEW’ 
250-VOLT D. C. GENERATORS 





by T7—No. 26. 


ory 


































Ww. 8 6 
st Western Elec., MP, type RA 186 New and Used 
20 Sprague, 6-pole, type KD, di- Electrical Machinery, 
rect-connected to Delaval sin- . " 
gle-stage steam turbine, for 150 Switchboards “EP AIRS 
lbs. steam pressure...........2000 
25 airbanks-Morse, MP ........ 1050 Armature and Transformer 
62% Allis-Chalmers, MP........+++ 450 on Electric Motors are promptly 
75  Morgan-Gardner, MP, type MP4 750 us ae taken care of in our well-equipped 
oon: eines: ee 850 Winding, Repairing shop. Try us and be convinced of 
? gee aS 4g the quality of our workmanship. 
100 Gen. Blec., 6-pole, type CL, 
form B .cccee e660 eseeeves oe. 550 
125 Allte-Cbalmers, | er | - 16-18 E. Hennepin Ave. a aa ELEC. 
150 Ft. Wayne, type MPL, form : 
Et ieaeets, “Padi. wey | | MINNEAPOLIS, MINN. én 


Send for our monthly bargain sheet show- 
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POSITIONS WANTED, HELP WANTED, FOR SALE AND MISCELLANEOUS. 


Advertisements will be inserted under these head- 
ings at the rate of three cents_a word, minimum 
charge fifty cents for each insertion, payable | in 


advance.: 


‘Tabulated or paragraphed advertisements will be 
charged at twenty cents a line. 

If replies are in care of this office, allow five words 
for the address. 
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WANTED—METER MEN—WHO ARE 

trained to fill responsible positions. 
Our course in Meter Engineering pre- 
pares you. Demand exceeds supply. Em- 
ployment service Free. Write for “Spe- 
cial Offer’? today. Fort Wayne _ Corre- 
spondence School, Dept. C., Fort Wayne, 
Indiana. 


ADVERTISING MANAGER OF COM- 

pany making an important power spe- 
cialty wishes to secure a position where 
there are better opportunities for ad- 
vancement. Can show a good record 
for results and is willing to work hard 
and loyally for the benefit of employers. 
Address Box 3412, % Electrical Review, 
Chicago, Il. 





| FOR SALE 








LARGE MANUFACTURER OF ELEC- 

trical apparatus requires a few more 
young technical graduates for Test Floor 
work. A real opportunity is offered for a 
varied experience at good wages. Ad- 
dress Box 3418, Electrical Review, Chi- 
cago. 





WANTED — MATHEMATICIAN AND 

computer wanted. Physicist preferred. 
Address by letter only. W. H. Meadow- 
croft, Orange, N. J. 





ENGINEERS. 

A FEW MEN WITH TECHNICAL 

training and eleetrical laboratory ex- 
perience. The applicant should be fa- 
miliar’ with laboratory instruments and 
possess some ability to engage in de- 
velopment and research work. Address 
Box 3447-2, care Electricai Review, Chi- 
cago. 





WANTED—ELECTRICAL ENGINEER- 

ing graduates of 1918 or 1919 for sales 
work. The Electric Controller & Mfg. 
Co., Cleveland, Ohio. 





HELP WANTED — ELECTRICAL 

Draftsmen wanted by Public Utility in 
Middle West. Men experienced in con- 
duit layout, switchboard and sub-station 
design. State age, experience and salary 
desired. Address Box 3449, Electrical 
Review, Chicago. 





HELP WANTED — CHIEF DRAFTS- 

man to take entire charge of drafting 
Cope with established firm manu- 
facturing en small and medium 
sized AC.and DC motors and generators. 
None but experienced men need apply. 
State training and experience, age, sal- 
ary expected and when available. Apply 
Box 3450, Electrical Review, Chicago. 





HELP WANTED—REPRESENTATIVE 

wanted in each of the following: Chi- 
cago, New York, St. Louis, San Fran- 
cisco, Atlanta and Cincinnati, to handle 
exclusively pull chain sockets and high 
grade specialties; must be acquainted 
with jobbing and fixture trade. Give full 
information. Address Box 3451, Electrical 
Review, Chicago. 





WANTED—CHEMIST, BY A LONG-ES- 

tablished insulated wire company. 
Must be familiar with analysis of rub- 
ber wire compounds and testing cotton 
yarns. Address Box 3452, Electrical 
Review, Chicago. 





POSITIONS WANTED 











ADVERTISING MANAGER, NOW .LO- 

cated in Pittsburgh, who has made an 
unusually successful record in increas- 
ing the sales of a large corporation with 
a diversified line of products, can- give 
part time to another company in the 
Same district. Will be glad to call and 
present a proposition which will be both 
profitable and economical. This is an 


opportunity to secure high class man- 
ager at much below what would ordi- 
oe an! have to be paid. 


Address Box 
% Electrical Hevicw, Chicago, Il. 


We have in the East the following 
electrical inachinery for use with water 
wheel, absolutely new. -not yet removed 
from original packing: 
1—Size 14-P, 335 K.V.A., 514 R.P.M., 2300 

Volt, 3 Phase, 60 Cycle, Coupled Type 

Alternator—Rheostat base, 2 pedestal 

bearings and exciter driving pulley. 
1—Size R L, 11 KW., 1265 R.P.M., 125 

Volt, D. C. exciter—Rheostat pulley 

and belt tightener base. 

Manufactured by Electric Machinery 
Company. Value, $4,000 

Make offer and write for further par- 
ticulars to 

NATIONAL BOND & INVESTMENT 

COMPANY, 


38 South Dearborn. St., 
Chicago, Ill. 





FOR SALE — AN ELECTRICAL CON- 

tracting and retail business in a pro- 
gressive town of 20,000 population. An- 
nual business around $100,000. Will re- 
quire about $20,000 to. handle. Address 
answer to P. O. Box 564, Amarillo, Texas. 





PROPOSALS 





TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. C., 
November. 29,,. 1920-—SEALED  PRO- 
POSALS will be opened in this office at 
3 p. m., December 27, 1920, for the in- 
stallation complete of an electric freight 
elevator in the United States Post Office 
at Charlotte, N. C., in accordance with 
the drawing and specification, copies of 
which may be had at this. office in the 
discretion of the Supervising’ Architect. 
Jas. A. Wetmore, Acting ‘Supervising 
Architect. 





WATCH THIS PAGE 
It Pays 


Every advertisement on this 
page provides an 
opportunity for some 

one to sell his 

machinery quickly. 

It will be to. your 
advantage to keep 

in touch with the 

| wants of other readers. 











TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. C., 
December _ 8, 1920.—SEALED PRO- 
POSALS will be opened in this office at ~ 
3 p. m., January 6, 1921, for the installa- 
tion complete of two electric elevators in 
the United States Custom House and 
Post Office at Providence, R. I., in ac- 
cordance with the drawing and specifica- 
tion, copies of which may be had at this 
office in the discretion of the Supervising 
Architect. Jas. A. Wetmore, Acting Su- 
pervising Architect. 





ELECTRICAL 
EQUIPMENT 


7—Westinghouse, ee H. P. Motors, 
type C. 440-volt, 60 es 3- 
phase motors, speed 514 R. P. M., 
with base and starters. Can be 
furnished with pulley or flange 
coupling. 

1—50 K. W., Gen. Elec. A. C. Genera- 


tor, 2300- -volt, 3-phase, 60 cycle, 
1200 speed. 

1—150 K. W. Crocker-Wheeler direct 
current Generator, 115-volt, belt 
driven. 

1—60 K. W. Triumph Elec. direct cur- 
rent. Generator, 125- volt, belt 
driven. 

2—50 H. ». Allis Chalmers Motors, 440 


volt, 3 phase, 60 -cycle. 

3—40 H. P. Allis Chalmers motors, 440 
volt, 3 phase, 60 cycle. 

2—30 H. P. Allis Chalmers motors, 440 
volt, 3 phase, 60 cycle. 

1—20 H. P. Allis Chalmers motor, 440 
volt, 3 phase, 60 cycle. 

1—10 H. P. Allis Chalmers motor, 440 
volt, 3 phase, 60 cycle. 

1—220 H. P. Willey,- 550-volt, D. C. 
Motor, speed 395. 

1—30 H. P. Northern, 110-volt, direct 
current Motor. 

1—10 H. P.. Western, 
current Motor. 

1—200 H. P. Crocker-Wheeler, 
volt direct current Motor. 

1—75 H. P. Sprague, 250-volt, direct 
current Motor. 

1—300 K. W. General Elec. 
Converter, 25 cycle, 600-volt. 

3—110 K. W. Gen. Elec. Transformers, 
25 cycle, 13-200-185 volt. 

1—3-ton Northern Elec. Traveling 
Conus Motor, 110-volt, D. C. Span 

3—7% H. P. General Elec. 440-volt, 3- 
phase, 60 cycle motors. 

1—200 K. V. A. General Elec. 220-volt, 
3-phase, 60-cycle Generator, direct 
connected to a Buckeye Cross Com- 
pound. 

1—250 K. V. A. Gen. Elec. 220-volt, 
3-phase, 60-cycle Generator, direct 
connected to a McEwen Tandem 
Compound Automatic Engine. 


COPPER WIRE. 


10,000 ft. 350,000 C. M. Stranded Bare 
Copper Cable. 


Complete list sent free upon request. 


Harris Brothers Co. 
1505 West 35th St., Chicago, Ill. 


115-volt, direct 
115- 


Rotary 
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Why You Should Buy Govern| r 


FIRST riteriais MADE 


TO A STANDARD; TO 
STRINGENT SPECIFICA- 
TIONS; you and your cus- 
tomers benefit accordingly. 


You can supply either your 
present or future needs on a 
dollar for dollar, value re- 
ceived basis. 


The properties are large in 
both volume and variety, for 
many varied industrial and 
commercial purposes. 


Investing capital, either large 
or small, will have equal op- 
portunities. You can buy a 
single item, a group of items 
or an entire lot. 

The materials are so stored 


that practically prompt ship- 
ments are assured. 


You buy by negotiation which 
means that you offer what you 


believe to be a fair price; not — 


the price of an open market. 














Chairman: 





ELECTRICAL 


Nos. 6148-51 


4—Transformers — General Electric 

- Co.—Constant current, 60 cy., 1-30 

KW. at 6.6 amps. Type R.V. form 
“AL” primary volts 2300. 


Mfrs. No. CN No. Condition 


1911927 80 90% 
1911885 81 90% 
1911878 82 90% 
1911876 82 90% 


Location — Tullytown Arsenal, 
Tullytown, Pa, 


NOS. 7000-19 

20—Wagner Electric Co. Motors, 1/6 
HP. A.C., singlephase, 60 cycle, 
continuous duty, 40 degrees cen- 
tigrade, 25% overload for two 
hours 55 degrees centi., 1710 R. 
P.M,. 110 volts, 3 amps. These 
motors are equipped with station- 
ary bases, 3-in. wood pulley with 
7%-in. groove and plug switch. 


NOS. 7020-32 

13—Wagner Electric Co. Motors, % 
HP. AC., single phase, 60 cycle, 
continuous duty 50 degrees centi- 
grade, 25% overload for two 
hours 55 degrees centigrade, 1710 
RPM., 110 volts-7.8 Amps., 220 
volts, 3.9 amps. Some of these 
motors are equipped with sta- 
tionary bases, 3%4-in. wood pul- 
ley, and plug switch. 


NOS. 7033-45 

13—Wagner Elec. Co., Motors, 1 HP. 
AC., single phase, 60 cycle, con- 
tinuous duty, 40 degrees centi- 
grade, 25% overload for two 
hours, 55 degrees centigrade, 1710 
RPM., 110 volts-12 amps., 220 
volts, 6 amp. Some of these are 
equipped with stationary bases, 
3-in. wood pulley, and plug 
switch. | 


NOS. 7046-54 


9—General Electric Co. Motors, 1 
HP., Repulsion Induction Mo- 
tors, single phase, 60 cycle, Form 
“C,” continuous duty 50 degrees 


Philadelphia Disiricf Or: 


1710 Market St, 


org 


Addresses of all the other Ordnance District Offices, where info matic 
New York, N. Y.—1107 Broadway. 
Address the Chicago, Ill.—74th St. & So. Ashland Ave. 
Detroit, Mich.—Lock Box No. 854. 
Boston, Mass.—19 Portland Ave. & B. & O. R. R. 
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n| ment Surplus Property 


EQUIPMENT 


centigrade, no overload, 1740 RPM., 110 
' volts-10.4 amps., 220 volts-5.2 amps. Some 
of these motors are equipped with sliding 
bases, 3%4-in. wood pulley, and plug switch. 


NOS. 7055-94 


35—-General Electric Co. Motors, 2 HP. Re- 
pulsion, single phase, 60 cycle, continu- 
ous duty 40 degrees centigrade, 25% over- 
load for two hours, 55 degrees centigrade, 
speed full load 1130 RPM., 110 volts-23 
amps., 220 volts-11.5 amps. Some of these 
are equipped with sliding bases, 4%4-in. 
wood pulley and plug switch. : 


NOS. 7095-7127 

33—Wagner Elec. Co. Motors, 2 HP., AC., sin- 
ple phase, 60 cycle, continuous duty 40 de- 
grees centigrade, 25% overload for two 
hours, 50 degrees centigrade, 1710 RPM., 
110 volts-11.5 amps. Some of these motors 
are equipped with sliding bases, 3%4-in. 
wood pulleys and square D Company 
Safety First Inclosed switch. 


NOS. 7128-30 


3—Wagner Electric Co., Motors, 3 HP., AC., 
single phase, 60 cycle, continuous duty, 
40 degrees centigrade, 25% overload, 55 
degrees centigrade, 1750 RPM., 110 volts, 
32 amps., 220 volts, 16 amps. Each motor 
is equipped with sliding base, 4%4-in. wood 
pulley, 3-pole knife switch. 


NOS. 7131-32 


2—General Eiectric Co. Motors, 50 HP., In- 
duction, 3 phase, 60 cycle, continuous duty, 
40 degrees centigrade, 25% overload for 
two hours, 55 degrees centigrade, 865 
RPM., full load, 440 volts, 61 amps. Each 
motor is equipped with sliding base, wood 
pulley, 13%4-in. diameter, 13-in. face, one 
relay box and one 50 HP. compensator. 


NO. 7133 : 

1—Westinghouse Induction Motor, 75 HP., 
3 phase, 60 cycle, temperature rise degree 
centigrade, 40/55, 875 RPM., 2200 volts, 
17.7 amps. per terminal. Motor is equipped 
with sliding base, wood pulley 16-in. di- 
ameter, 13-in. face, one Westinghouse 
automatic starter, and one condit oil 
switch, Type E-3. 











OTHER INTERESTING ITEMS 


LOT 2858 

5,000—BOXES, wood, size 20% x 10% x 3% ins., 
painted and in good condition. Location: 
Army Reserve Depot, New Cumberland, Pa. 


LOT 2859 


2,500—BOXES, wood, size 30 x 23% x 16% ins., 
painted and in good condition. Location: 
Army Reserve Depot, New Cumberland, Pa. 


LOT 2860 


6,000—BOXES, cardboard collapsible, size 17 x 
17 x 17 ins., in good condition. Location: 
Army Reserve Depot, New Cumberland, Pa. 


LOT 2863 


390—STOOLS, metal frame, 18-in. legs and 14-in. 
seat (wood). Location: Mays Landing Gen- 
eral Ordnance Depot, Mays Landing, N. J. 


LOT 2865 

487—-RESPIRATORS, safety, 4% x 3 ins, 
equipped with air cushion and sponge (is 
complete) in 3 cases, new. Location: Mays 
Landing General Ordnance Depot, Mays 
Landing, N. J. 


LOT 2866 


12—RESPIRATORS, safety (Hayward) 4% x 
3 ins., equipped with air cushion and sponge. 
Location: Mays Landing General Ordnance 
Depot, Mays Landing, N. J. 


LOT 2868 
29—STOOLS, as follows: 


21 office stools, high seat, 13 ins. dia., 28 ins. 
high, dark fumed oak. 

3 office stools, high, 28 ins. high, seat 14 ins. 
dia., dark fumed finish. 

8 office, high, 30 ins. high, seat 14% ins. dia., 
light oak finish. 

3 oxidized stools, 30 ins. high, veneer seats. 
4 counter stools, 30 ins. high, foot rests. 
Location: Mays Landing General Ordnance 
Depot, Mays Landing, N. J. ; 





ric] Ordinance Salvage Board 

St, ?hiladelphia, Pa. 

info! maticn on all available Ordnance Surplus Property can be obtained. 
Pittsburgh, Pa.—Neville Island, Coraopolis, Pa. 
Rochester, N. Y.—1044 University Avenue. 


Bridgeport, Conn.— Boston & Seaview Aves. 
Toledo, Ohio.—Toledo Storage Depot. 
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Are You Interested In Putting aie a Line 
of Interchangeable Lighting Fixtures? 





[a 
































One of the leading manufacturers of electrical specialties 
whose production underwent an almost complete change 
during the war, finds it advisable to push the new lines 
rather than the old and is willing to dispose of the tools, 
patterns and patents, etc. for a very complete line of inter- 
changeable lighting fixtures. This is one which has tre- 
mendous possibilities and could be handled as a very 
desirable specialty by any electrical manufacturer wishing 
to add to his present line. To responsible parties very 
favorable terms will be made. 


‘al 






































Address: Manufacturer 
c/o Electrical Review 
































House Wiring, 





STANDARD WIRING 





-- CONTENTS -:- 


rules and 20 new illustrations. 


New illustrations. 


tion for both lead and Edison types. 


illustrations. 


“THE NATIONAL AUTHORITY ON WIRING FOR TWENTY-SIX YEARS” 


The 1920 Edition— Revised To Date 


Over Twice the Useful Information Ever Contained in any Previous - Edition. 


OUTSIDE WIRING—Pole line construction, the joint use of 
poles for light, power, telephone and telegraph lines, with tables, 


INSIDE WIRING—How to install every class of wiring for 
_ both direct and alternating current with all. necessary tables. 


GENERATORS AND MOTORS-—hHow to -install them, wire 
them, operate and care for them, and how to locate, prevent and 
cure their troubles for both D. €. and A. C., with diagrams. .- 


STORAGE BATTERIES—tTheir vastallation; care and opera- 


ILLUMINATION—How to secure the best results for every 
class of lighting, together with the latest Mazda lamp data. New 


NEW SECTIONS ON House Wiring, Garage Wiring, Theatre Wiring, Moving Picture 


Meter Wiring, Electric Range and Heater Wiring, with illustrations. 


440 Pages—Leather Cover—Gilt Edges—Pocket Size—Price $3.00 
Sent postpaid to any address on receipt of price by 


NEW TABLES—52 tables on wire and wiring for every class of work, giving every weight, 
dimension, carrying capacity for copper, brass, iron and aluminum. 


TECHNICAL TERMS—A complete chapter of 250 definitions and their values in ight and power work. 


INTERNATIONAL TRADE PRESS, Inc.,542 Monadnock Block, Chicago 
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What of Tomorrow ? 


By 
GEORGE WASHINGTON. ROBNETT. 


realized possibilities. 


9 


tively to the “tomorrow. 
Henry said “we have only the past with which to judge the future.” 
but precedent should not serve as a handicap as it often does. 


Blue-print the future. Contemplate! Calculate! 


That means study. If the mind is to be strong it must be nourished. 
which mentality can thrive. 


UTILIZED or LOST. 


thought. No man stands still—he is either “coming or going.” 


SUCCESS. demands. 


‘ more about our work—perhaps we can help you. 


ROBNETT ORGANIZATION 


20 West Jackson Boulevard . . . GHICAGO 
on Harrison 6400 











“You were given a sense of imagination with which to conceive and plan un- 


There is a crying need for the man who will devote his thoughts construc- 
Think of the past only in one way; Patrick 


The man who thinks he can get along without systematic study is only fool- 
ing himself. Develop an appetite for knowledge—it is the only food upon 


Minutes are chasing each other across your path of progress with a speed 
that is appalling—when you contemplate each one as an opportunity— 


How are you helping yourself forward? It is a matter worthy: of your best 


There are opportunities abundant for the MAN WHO CAN. Many firms 
need and want such men. So many people are afraid they will do some- 
thing for nothing. And this is a costly attitude. It is the fellow who is 
willing to make an investment of effort (not so much the spirit of gamble 
as that of service) who receives the dividend. The reward for effort is not 
always immediate, but that does not worry the man who is the right sort. 


We are anxious to extend our services to the man who is conscious of the 
laws of life and progress and who is willing to make the sacrifice that 


Our Personalized Vocational Service helps employers find high grade men 
and consequently helps high grade men find opportunities. Why not learn 
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The Reward of BetterWorkmanship a) | 


Superior workmanship and more carefully selected 
materials are responsible for the longer life of 


OsHKOsH 


CONSTRUCTION TOOLS 


Produced from the finest wood, iron and steel, in 
a plant complete with modern equipment, the work 
done on each tool must be so good that it will pass 
a series of three rigid inspections. 


Recognition of these higher standards accounts 
for the fact that more Oshkosh Construction 
Tools are sold than of all other makes combined. 








Pike Poles 
Spoons 
Shovels 
Climbers 
Crow Bars 


OSHKOSH MFG. COMPANY 


824 Review St. 


mh 


Your jobber carries them 













Oshkosh, Wisconsin 








Tamping Bars 
Pole Supports 
Cant Hooks 
Digging Tools 
Reels 



































If You Have 








USE THE 














Anything to 








Buy, Sell or 








Exchange 











INTERNATIONAL CLEARING HOUSE 
of the ELECTRICAL REVIEW 















FULLER-LEHIGH | 
PULVERIZED COAL EQUIPMENT 


Powdered coal has greater efficiency than lump coal. 
Burns almost without attention and leaves only the ash. 
FULLER-LEHIGH equipment has a wonderful record of 
achievement. It is preparing over 25,000 tons of coal every 
day for various uses. We install camplete plants for Central 
Station requirements. We are glad to answer all inquiries. 


Write us NOW 


FULLER - LEHIGH CO. 
50 Church St., New York McCormick 
Victoria St., Westmin 
Hamburg 1, “Wallhof”, 


mony ee oe 1915 L.C Smith Bidg., Seattle 
ster Lendon, England 
Glockengiesserwall 2, Germany ot Bit oe 


Fullerton, Pa. 




















Fred’k. A. Scheffler, Mgr. of Power Dept., FULLER ENGINEERING CO., SO Church St., New York 
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Classified Index to Advertisers 








ADAPTERS, Lamp. 


General Electric Co. 
Harvey Hubbell, Inc. 


ADJUSTERS, Cord and 
Lamp. 
Cincinnati eremety Mfg. Oo. 
McGill Mfg. 


AIR COMPRESSORS, 
Motor Driven. 
Allis-Chalmers us Oo. 
Emerson Electric Mfg. 
General Electric Co. 


ALTERNATORS. 


General Blectric Oo 
— Electric Co., Ft. Wayne, 


De 
Westinghouse Elec, & Mfg. Oo. 


AMMETERS AND 
VOLTMETERS. 


General Electric Co. 
Norton Blectrical Instrument Oo. 
lec 
W = ae, & Mfg. Oo. 
Weston Electrical totes Co. 


ANCHORS, Guy. 


Crouse-Hinds Co. 

General Blectric Co. 

Klein & Sons, Mathias. 

Oshkosh Mfg. Co. 

Western Wiectric Oo. 
Westinghouse Hlec. & Mfg. Oo. 


ANNUNCIATORS. 


Manhattan Blectrical alae Co. 
Ostrander & Co., W. 
Western Electric Co. 


ARCHITECTURAL 
IRON. 
Page Steel & Wire Co. 


ARMATURES. 


Ohattanooga Armature Works. 
General Electric Co. 


ATTACHMENT PLUGS. 
Cutier- x Bs ate. bo. 
Hart & 5 dl on Co, 
Hubbell, Inc., 


ae Silectrieal "napply Oo. 


ass & Seymour, a 
Tramball Electric Mfg. Co. 
Western 


Westinghouse Elec. & Mfg. Co. 


AUTO STARTERS (For 
Starting A. C. - 
Creeker-Wheeler Co. 
Outler-Hammer Mfg. 
a Controller & tis. Co. 


Westinghouse Blec, & Mfg. Oo. 


AUTOMOBILE LIGHT- 
ING SYSTEMS. 
Westinghouse Elec, & Mfg. Co. 


BALLBEARINGS. 
Norma Oo. of America. 


BANDS, PIPE. 
American Bridge Co. 


BATTERIES, Dry. 


BATTERIES, Medical. 
Manhattan Supply Oo 


‘Blectrical® 
Ostrander & Oo.; w.. R. 





BATTERIES, Steamy. 


Edison Storage Battery Oo. 
Electric Storage Battery Oo. 
Western Blectric Oo. = 


BATTERIES, Wet. 


Manhattan Blectrical Supply Oo. 
National Carbon Oompany, Ine. 


BATTERY CONNECT- 
ORS. 


Belden Mfg. Co. 
— Mfg. Oo., ‘H. B. 


BELL RINGING MO- 
TORS. 


Manhattan Electrical Supply Co. 
Ostrander & Co., W. 


BELLS, Electric. - 
Manhattan Blectrical Supply Oo. 
Southern Blectric Co, 

Western BHilectric Co. 


BENDERS, Conduit and 
Pipe. 


Steel City Blectric Oo. 
Thomas & Betts Co. 
Western Electric Oo. 


BINDING POSTS. 


Manhattan Blectric 2 Suoely Co. 
Western Bilectric Co. 


BLOWERS AND EX- 
HAUSTERS: 


American Blower Co. 
Emerson Electrie Mfg. Co. 
a ie Electric Co. 
F. Sturtevant Co. 
Westinghouse Blec. & Mfg. Oo. 


*’ BLOWERS, Organ. 


Crocker-Wheeler Co. 
Emerson Electric Mfg. Oe. 


BLOWERS, Soot. 


Conveyor’s Corp. of America. 
Diamond Power Specialty Oo. 


BLUEPRINTING, ELEC- 
TRIC. 


Cooper-Hewitt Blectric Oo. 
General Electric Co. 


BOILERS, Steam. 
Babcock & Wilcox Co. 


BOILERS, WATER 
TUBE, STEAM. 
Babcock & Wilcox Oo. 


BOLTS, Expansion. 
Condit Electrical Mfg. Co. 
Steel City Electric Co. 
BONDS, SHARES AND 
SECURITIES. 
Blectric Bond & Share Co. 


BOOKS, Technical. 
Blectrical Review Pub. Oo. 
International Trade Press, Inc. 

BOOSTERS. 


Allis-Chalmers Mfg. Co. 
Crocker-Wheeler 

General Electric Co.: 
Westinghouse Blec. & Mfg. Oo. 


BOXES, Conduit. 


Chicago Fuse Mfg. Co. 
Columbia Metal me Co. 
Cutter 


Blectric Outlet Co. 
National Metal Go, WB Co. 
Ostrander es 
Thomas & Betts 
' Western Biectrie . 


BOXES, Manhole. 
Columbia Metal Box Co. 


General Electric Co. ; 
Standard Underground Cable Oo. 
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DOLPHIN 
INSULATED WIRE 


Endures the test of time— 
of high quality with great 
dielectric strength and 
resiliency. 


ATLANTIC INSULATED WIRE & CABLE COMPANY 


Hh mg ain 68 Vander- FACTORY: Stamford, Conn. 
’ 
o baltimore — — Electrica] Sales aa “Sacks Bldg’ mene 
20 B. Redwood St. Pittsburgh—W. A, McOombe 
Pons - D. Stein, 156 Pur- ¢& a Union “Arcade Bldg, 
Paul—Rank & Goedell, 


Chicago—Geo. ©. Richards & 
Co., 557 W. M St. cena Bank Bldg. 2058-0 














We Finance 


Extensions and Improvements 


Electric power and light enterprises 
with records of estab blished earnings 

If prevented from improving or extending your 

plant because no more bonds can be issued or 

sold, or for any other reason, correspond with us. | 


Electric Bond and Share Company | 
(Paid-up Capital and Surplus $24,000,000) 
71 Broadway, New York 


Dealers in Proven Electric Power and Light 
Bonds and Stocks. 








TRADE MARKS THAT GUARANTEE QUALITY 


Electric Railway Line Material, Charging Plugse and 
Receptacles, Ajax Re acta Arresters, Switches and 
Switchboard Appliances, Automatic Time Switches 
Albert & J. M. Anderson Mig. Coix-© 

Established 1877 oj 
289-293 A St. Boston, Mass. 
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Office—90 West St., 
PEERL 


FANS— MOTORS— — GENERATORS 


Write nearest representative for prices and informa 

: New York—C. O. Hall, 147 W. 35th St. eniadelphia 
—Walter L. Veit, The Bourse Bldg. Pg By F. Bissell Co, 
Chicago—Electricai Machinery Sales Co., 327 S. La Salle St. Minne- 
apolis—Electrical Machinery Sales Co., Plymouth Bldg. New Orleans 
—The Electric Appliance Co. St. Louis—L. Sperry, 917 Pine 8&t 
San Francisco—The Garland Affolter Co. Los Angeles—The Cos 
Affolter Co. Seattle—The Garland Affolter Co. Buffal 
Hoffman, 280 Carolina St. Dallas—Bleectric Appliance Co. + ae 
New York. 
ESS ELECTRIC Co. Warren, Ohio 








Bare and Injsulated Wire 


and Cables 
i) Power and TelephoneCables 


Galvanized Iron Wire and 
Strands 


American Electrical Works 
Phillipsdale, R. I. 





NEW YORK CHICAGO . . BOSTON. 
233 way 112 W. Adams St. 176 Federal St. 
CINCINNATI SAN epancieco SEA i 
Traction Bidg: 612 Hyward St. 1002 Sly 


hae ili 
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ELECTRICAL 


WIRES and 


Roebling’s Sons Co. 
Trenton, N. J. 































And Other Depenttahle Indilations 


Bulletins for the asking 


Mica. Insulator Company 


Manufacturers 
68 Church Street 542 So. Dearborn Street 
New York Chicago 
Schenectady, N. Y. 

























Enameled or Galvanized 
CONDUIT 


Clifton Conduit has smooth interiors 
and sharp threads. It reduces instal- 
lation cost to a minimum. 


CLIFTON MANUFACTURING CO. 
63 Brookside, Ave., Boston 30, Mass. 


Splicing Compound, Friction Tape, Chatterton. Compound 

















TRADE MARK 


HEMINGRAY 


REGISTERED. 
The Best for All Purposes 


Glass Insulators for 
Telephone, Telegraph, 
Railroad, Power 


Furnish steady, efficient and satisfac- 
tory service, cost little, last long and 
never vary in guality. Absolutely 
moisture-proof. 





No. 71 H. V. 10,000 Volts 
Ask for Catalog 8t and Prices 


HEMINGRAY GLASS CO. 
Est. 1848 











MUNCIE, IND. 
Inc. 1870 











BOXES, ‘Service, Sheet 
Steel and Cast Iron 


Entrance Boxes and 
Panelboard Cabinets. 
Adapti Co. 


Brady Electric Mfg. * 
Columbia Metal ae: oP % 
Cutter Co., 

General Electric 

Northern Industrial ‘Chemical Oo. 
Standard Underground Cable Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. .Co. 


BOXES for Panelboard 


Cabinets. 


Benjamin Electric Mfg. Co. 
Steel City Blectrie Oo. 


_ BRACKETS, ARMS AND 


PINS yg 


Anderson Mfg. Co., A. & J. M. 
Benjamin Electric "ute. Co. 
Brady Electric Mfg. 

Cutter Co., George 

Electrical Engrs.  Riatpment Co. 
Hubbard & Oo. 

Nat’l Metat Molding Oo. 
Western Electric Co. 


BRACKETS, Lamp. 
General Electric Co. 


BRACKETS, Pothead. 
Blectrical Engrs. Equipment Co. 


BRACKETS, Telephone 
(Adjustable). 
Western Electric Co. 


BRAKES, Dynamo. 
Cutler-Hammer Mfg. Co. 


BRAKES, Electric. 


Cutler-Hammer Mfg. Co. 
Electric Controller 1" Mfg. Co. 
General Electric Co. 

Western Electric Co. 


BRAKES, Motor. 


Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


BRANCH and SUBWAY | 
BOXES. 


D. & W. Fuse Works of G. B, Co. 


BRASS BAR—Rod, Sheet 
& Tube. 
Dallas Brass & Copper Co. 


BRIDGES. 

American Bridge Co. 
BRIDGES, Railroad and 
Highway. . 

American Bridge Co. 
BRIDGES AND TOW- 
ERS, —_ ore 


RUSHE Bridg: 
BRUSH ‘Carbon and 


peo 


Morganite Brush ae 
National Carbon Company, Inc. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


BRUSHES, Metallic. 


Cutler-Hammer Mfg. Co. 
General Electric Co, 
Western Electric Co, 
Westinghouse Hlec. & Mfg. Co. 


BUCKETS, CLAM 
SHELL 
Blaw-Knox Co. 


BUFFERS, Motor Driven. 


Marble-Card Electric Co. 
Westinghouse Blec. & Mfg. Co. 
Wisconsin Electric Oo. 


BUILDINGS, Office and 
Mill. 


American Bridge Ce. 
Sura —— 


waa pane mye : 
ay AND HOP. 


American Bridge Oo. 


BURGLAR ALARMS. ° 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 


BUS BAR, Copper. 


American Brass Co, 


BUS BAR SUPPORTS. 


Electiical En uipment Ce. 
Electrose M: Mts. Co, _— 
General Blectrie Co. 
Westinghouse Elec. & Mfg. Co. 


BUSHINGS AND LOCK. 
NUTS (For Conduit). 


Anderson Mfg. Co., A. & J. M. 
National Metai Molding So. 
Thomas & Be tts Co. 


BUSHINGS—Compesition. 
The Adapti Co. 


BUSHING, IN ave: 
ING. 


Electrose Mfg. Co. 
General Blectric Co. 


BUSHINGS — Malleable 


Iron. 
. The Adapti Co. 


BUSHINGS—Porcelain. 
The Adapti Co. 


BUSHINGS, Porcelain 
Clamping. 
General Electric Co. 
Obio Brass Co. 
Pass & Seymour, Inc. 


BUSHINGS, Socket. 


Garfield Mfg. Co. 
Hubbell, Tae, ., Harvey 
U. S. Rubber Co. 
Western Electric Co. 


BUZZERS, Mine and Of- 
Benjamin Electric Mfg. Co. 
CABLE. 


American Brass Co. 
American Electrical Werks. 
ire & Cable 


Belden Mfg. Co. 
Copper Clad Steel Co. 

General Electric Co. 

Habirshaw bg gs Co. 

bber & I Wire Co. 

National Conduit & “Gable Co. 
Nat’l Metal — 
Okonite Co., 
Philadelphia ny * Wire Co. 
Roebling’s Sone Co., John A. 
Rome Wire Co. 

Safety Insulated Wire & 6. ©o. 
Simplex Wire & Cable Co. 
Standard Underground Oable Ce. 
Western Electric Co. 


CABLE BELLS. 


Electrical fen me; Co. 
General El an 


CABLE HANGERS. 
Anderson 4 Co., A. & J. Co. 


CABLE LUGS, Front and 
Rear Connections. 
D. & W. Fuse Works of G. B. Ge. 


CABLE RACKS. 
Electrical Engrs. Equipment Oo, 
General Electric 
Standard Underground Cable Ge. 
CABLE TERMINALS. 
General Hlectrie Co. 


CABLE TESTERS. 


Roller-Smith Co, 
Standard Underground Cable. Oo. 


weeps oe (Fiexi- 
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CALIBRATORS, Ssiiies 
General Blectric Co,, Ft: Wayne 


Roller- ‘smith Co. * 


CANOPY INSULATORS. 
General Electric Co. f 
Mica Insulator Co. 


CARBONS, Arc Light. 
General Electric ‘Co. 
Nationtl a a Company, ‘Ine. 
Wistmaheuse nies & Mfg. Co. 


CARBONS, Battery. 


Manhattan #lectrical Supply Co. 
National Carbon Company, Inc. 


CAR HEATING, Electric. 
Western Electric Co. 


CARS, Derrick. 
American Bridge -Co. 


CARTRIDGE FUSE. 


D. & W. Fuse Works of G. B. Oo. 


CARTRIDGE FUSES, 
Non-Renewable and 
Renewable. 

D. & W. Fuse Works of G. E. Oo. 


CASTINGS. 
Anderson Mfg. Co., A, & J. M. 


Nordberg: Mfg. Co 


CEMENT: MACHINERY. 
Allis-Chalmers -Mfg. Co. 


CHANDELIERS. 


Beardslee Chandelier Mfg. Co. 
General Electric Co. 


CHAINS, Silent Drive. 
Morse Chain Co. 


CHANGERS, Inc. Eamps. 
McGill Mfg. Co. 


CHARGING OUTFITS. 


Orocker-Wheeler Co. 
Qutler-Hammer Mfg. Co. 
General Electric bi ; 
Western Electric Co. 
Westinghouse Blec. & Mfg. Co. 


CHOKE COILS. . 
Anderson Mfg. Co., A. & J..M. 
Blectric Co. 


General le ; 
Schweitzer & Conrad, Ine. 
Westinghouse Elec. &. Mfg. Co. 


CIGAR LIGHTERS. 


General Electric O0.* 
Western Electric Co, 
Westinghouse Elec. &. Mfg. Co. 


CIRCUIT BREAKERS. 
@ondit Electrical Mfg. 
Oatler-Hammer. Mfg. 

Blectrical Controller” & Mfg. Co. 
General Electric 
General Electric Co., Ft. Wayne 


Dept. 
Relier-Smith Co. 
Schweitzer & coomed, Inc, 


Western 
Westinghouse , Blec. & Mfg, Co. 


CLAMPS, Cable Support- 
ing. 5 
Blectriea! Engrs. — Co. 
Western Blectric Co. 
CLAMPS, Insulator. — 
Bleetrical Engrs. Equipment Oo. 


Blectric Co, 
Westinghouse Blec. & Mfg: Co. 


CLAMPS, Pipe. 
Westinghouse Blec. & Mfg. Oo. 


CLEATS, Fibre. 


Wertern Blectrie Co, 


CLEATS; Insulating.” 


CLIMBERS,  Linemen’s. 
Klein & Sons, Mathias. 
Oshkosh Electric Co. 

Smith & Hemenway. Co,. 
Western Electric Co. 


CLOTH, Insulating. 


General Bleetric Co. 

_— rang a _ 0: 
U. 8. Rubter Co. 

Westinghouse Elec, & Mfg.’ Oo. 


CLUSTERS. 
Benjamin ey Mfg. Co. 
McGill Mfg. Co. 
Western Blectric Co. 


COAL MINING MaA- 


CHINERY. 


Allis-Chalmers Mfg. Co. 
General Blectric .Co. 
Westinghouse Elec. & Mfg. Co. 


COILS. 


Acme Wire Co. 

American Electrical Works. 
“Belden Mfg. Co, - 

Chattanooga Armature Works. 
Copper Clad Steel Oo. 
Crocker-Wheeler Co, 

General Electrie Co. 
Ostrander & Co., W. 
Thordarson Electric Miz. Co. 
Western Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


COMMUTATOR BARS 
AND SEGMENTS. 


American Brass Co. 


COMMUTATOR .LUBRI- 
CANTS. rage 


McGill Mfg. Co. 
McLennan & Co., K. 


COMMUTATOR RESUR- 


FACER. 
Green Equipment Corp. 
Ideal Commutator Dresser Oc. - 
Westinghouse Elec. & Mfg. Co. 
COMMUTATOR 
SLOTTERS. 
General Electric Co. 
Green Equipment Corp. 
COMMUTATORS. 
Chattanooga Armature Works: 
General Blectric Co. 
COMPENSATORS. 
Chattanooga Armature ‘Works. 
General Blectric Co. 
COMPOUND, Cleaning. 
Oakley Chemical Co, 


COMPOUNDS, 
tator. 
Westinghouse Elec. & “Mtg. Co. 
CONDENSERS, Electric. 
Leeds & Northrup Co, | 


Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


COMPRESSORS, Air? 
General Electric Co. 
Nordberg Mtg. Oo. 


CONDENSERS, Static. 
General Blectric Co. 


CONDENSERS, Steam. 
Allis-Chalmers Mfg. Co. 


Commu- 


Westinghouse Ma Co. 
CONDENSERS, Synch- 
ronous. one 


General Electric Co. . 
CONDUCTORS, AR. 
MORED.: ' 


General Blectrie ©o. ~-. =. 

National Melting Moulding Oo. 
CONDUIT, Interior. 

se = Loom. Co... 


Clifton 
Enameled 
National Metal Melding Co. 








iecrrobucr 
The Perfect Enameled Conduit 











Practice makes perfect—and_the perfect 
conduit makes good. For over 18 years 


LEcTRobucr’ has made good. 
- Made from easy-bending Spellerized Mild 


Steel Tube. 


Enameled inside and cut with 


specially prepared Black Enamel not affect- 
ed by weather conditions. Clean Threads. 


Furnished in 10-foot lengths, threaded on 


both ends with coupling on one end. ‘ 


Write for Samples 


American Circular Loom Co. 





New York 


ARCU 
PS =e, 


(2) 

[o} 

= Boston ~ 
° 

fe} 


90 West St., New York 


Los -Angeles Seattle 
San Francisco 
Toronto 


Chicago 

















SWITCH. 


Never. fafeits ic 
_ turn off your. 
electric sign at 
the right time. 


RELIABLE 
ACCURATE 


~ “Just wind it once a week:” 


ASK YOUR JOBBER 


HARTFORD TIME SWITCH CO. 


A. HALL BERRY, General Sales Agent 


73 Murray Street, 


New York, N. Y. 
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Aluminum Company of America 


General Sales Office, 2400 Oliver Bidg. 
PITTSBURGH, PA. 


PRODUCERS OF ALUMINUM 


Manufacturers of 


Electrical Conductors for Industrial Railway and 
Commercial Power Distribution 


also 


Ingot, Sheet, Tubing, Rod, Rivets, Moulding, 
Extruded Shapes 


also 
witet Aluminum Solders and Flux 

















Canada: Northern Aluminum Company, Ltd., Toronto. 

England: Northern Aluminum Company, Ltd., London. 

ae America: Aluminum Co. of South America, Pittsburgh, 
a. 


















ODERNIZED JNSULATOR 


Time is the Test 


- 
s 
‘ 


MANSFIELD, OHIO 


The Ohio Brass Company 















ENGINEERS PLANNING POWER TRANSMISSIONS 


Secure Data and Estimates of ‘‘*MORSE’’ DRIVES 
SAVE Construction, Space, Light, Fuel. Producing More with Less 


MORSE CHAIN Cco., = = ITHACA, N. , £ 
Engineering Service, Assistance, Bulletins 
Atlanta Charlotte,N.C. Montreal Philadelphia 
Baltimore Cleveland Minneapolis San Francisco 
Boston Detroit New York St. Louis 
Chicago Kansas City Pittsburgh 





















MOLDED INSULATION 
BAKELITE —CONDENSITE—ROXITE 
Machine Moulding of Small Parts a 
Specialty 
Prompt Deliveries 
Send us your blueprints 
NORTHERN INDUSTRIAL 

CHEMICAL COMPANY 

11 Elkin Street, South Boston, Mass. 























ee OSSAR MS Ldebeigit LAST 


“RAINIER” -FII Rint TED 
FOURTEEN MILLS MAKING THEM 
IWENTY-SIX W 
ASK YOUR DEALER FOR OUR 


7 
4 
< 
- 


PRODUCT 
















ORANGEBURG 
FIBRE CONDUIT 


THE STANDARDIZED CONDUIT 


FIBRE CONDUIT CO. 
ORANGEBURG N.Y. 


NEW YORK BOSTON CHICAGO SAN FRANCISCO 
























CONDUIT, Underground, 
Clay, Composition, Fi- 
bre, Wood. 

American Conduit Co. 


terials 
Fibre Conduit Co., The.. 
tern Blectric Co. 


Western 
CONDUIT, Engineers and 
Contractors. 
Standard U Cable Qe. 


Westinghouse Hlec. & Mfg. Oo 


CONDUIT FITTINGS. 
The Adapti Co. 
Chicago Fuse Mfg. Co. 
Orouse-Hinds Oo. 
Fibre Conduit Co., The. 
National Metal Molding Co. 


CONDUIT: RODS. 


Standard Coteronmet Cable Ce. 
Western Electric Co. 


poems ee mera 


Belden Mfg. 
Electrical fina a Co. 


., Ine. 
& “Mfg. Co. 


CONSTRUCTION, Engi- 
neering. 
Arnold Co. 
Baehr, Wm. A. 
Byllesby & ‘Co., H. 
Blectrical Engrs. a Go. 
Fuller Engineering Co. 
Stone & Webster Eng. Corp. 
“—" Engineering Corp., The J. 


CONTROLLERS. 


Allis-Chalmers Mfg. Co. 
Crocker-Wbeeler 


General Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


CONVERTERS, RO- 
TARY. 


Allis-Chalmers Mfg. Co. 
jhandeysson a Co. 
General Electric Co 
Northwestern Blectric Oo. 


CONVEYORS, Ash Coal 


and Soot. 
Conveyors Corporation of America. 
CONVEYORS, PNEU- 
MATIC. 


Conveyors Corporation of America. 


COOKING DEVICES, 
Electric. 


Western Blectric 
Westinghouse Dies” & Mfg. Co. 


COPPER, BARS, RODS, 
SHEETS AND 
TUBES. 


American Brass Oo. 

Dallas Brass & Copper Co. 
COPPERS, Battery. 

Manhattan Blectrical Supply Ce. 

Western Electric Co. 


1 le HEATER, 


Mfg. 
Collyer Invsinton “Wire Co, 
‘General Blectric Co. 
Lowell Insulated Wire Co. 


CRANE MOTORS. 
Crocker-Wheeler Oo. 
General Blectric Co. 

General Electric Co., Ft. Wayne 
Dept. 
Western Electric Co. 

Westinghouse Blec. & Mfg. Oo. 
CRANES AND HOISTS. 
Allis-Chalmers Mfg. Co. . 
Crocker-Wheeler Co. 

CREOSOTING. — 
Barrett Company, The. 


Vol. 77—No. 26, 


CREOSOTE OILS. 
Barrett Co. 


CROSSARMS. 
Western Electric Co. 


CROSS ARMS (Steel). 
American Bridge Oo. 


CROSS ARMS (Wood). 


CROSS ARM BRACES. 
Western Blectric Co. 


CURLING IRONS, Elec- 
tric. 


Manhattan Blectrical Su Ce. 
Westinghouse Elec. & Mfg. Oe. 


CUTOUTS. 
D. & W. Fuse Works of @. B. Oe. 


CUT-OUTS, Enclosed 
Fuse, Plug, Combina- 
tion "Rosette, Cut-Out 
Bases. 


Chicago Fuse Mfg. Co. 

Condit Blectrical wots. Co. 
Commonwealth Edison Oo. 
General Electric Co. 

Hart Mfg. Co. 

Manhattan Blectrical Supply Oe. 
Pass & Seymour, Ine. 

Trumbull Blec, Mfg. Oo. 
Western Dlectric ; 
Westinghouse Elec. & Mfg. Ge. 


CUT-OUTS, Arc Light. 
Brady Electric Mfg. Ce. 
Chicago Fuse Mfg. Bo 
Cutter 


General Hlectric Co 
General Blectric Co., rt. Wayne 
Dept. 
CUT-OUTS, Transformer. 


Chicago Fuse Mfg. Oo. 

General Electric Co. 

Schweitzer & =. Ine. 
Westinghouse Elec. Mfg. Oo. 


DAMS, MOVABLE. 
American Bridge Coe. 
DECORATIVE LIGHT. 
ING. 
General Electric Go. 
Manhattan Electrical Supply oe. 


DERRICKS. 
American Bridge Co. 


DIMMERS, Electric Light. 


Anylite Electric Oo. 
General Biectric Oo. 


DIRECT MOTOR 
DRIVES. 


Crocker-Wheeler Co. i 
Blectric Controller & Mfg. Ge. 
General Electric Co 


Marble-Card Electric Ce. 
Western ‘ 
- Westinghouse Elec. & Mfg. Ge. 
DEVICES, LINEMEN’S 
SAFETY. 


——e 


Linemen Protector Oe. 
DEVICES, Wiring. ' 
General Electric Oo. 1 


DISH WASHERS, » 
Western Blectric Co, : 


Wolcott Mfg. Co, ' 
DOOR SWITCHES. ° 
Cutler-Hammer Mfg. Oo, : 
General Electric Co. 
DRILLS AND BITS, 
Electricians’. 


Hubbard: & Co. 
Smith & Hemenway Co., Ina, 


SNDYNAMOS, 


Taeal Blectrte & Mig. Op, 
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ELECTRO-PLATING 
- MACHINERY. 
Soe ee oe Co. * 
Seneen Electric Ge., Ft. Wayne 
rae ectele & Mite, Cr. oy 
ENGINEERS & CON- 
TRACTORS. 


Cooper  & Go Hugh L. 
Croft | Eng. Co., Terrill. 
Estes, Inc., oe: Vv. 
Fowle & Oravath. 


rse BEng. . 
Ratteee & Co., Dwight F. 
Sargent & 
Stone & Webster “Eng. Corp. 
Western Blectric Co. 
bid way Engineering Corp., The J. 


Wisiilinaie & Davidson, Inc. 
Wray & Co., J. G. 


ENGINES, Corliss. 
Nordberg Mfg. Co. 


ENGINES, Gas and Gaso- 
line. 
Allis-Chalmers Mfg. Co. 
Westinghouse Machine Co. 
ENGINES, Oil. 
Nordberg Mfg. Co. 


ENGINES, Steam. 
Allis- may Mfg. Co. 
Pies, Bony Co. ° 
Westi mse Elec. & Mfg. Co. 
ENTRANCE and PANEL. 
D. & W. Fuse Works of G. B. Oo. 


ENTRANCE SWITCH 
BOXES. 
D. & W. Fuse Works of G. B. Oo. 


FANS, Motor and Disc. 
Adams-Bagnall Electric Oo. 
Century Pilectrie Oo. 

Colonial Fan & Motor Co. 
Eck Dynamo & Motor Co. 
ce Mfg. Co. 
le * 00, 
General Blectric Co., Ft. Wayne 


Dept. 
Manhattan Electrical Supply Co. 
Mechanical Appliance Co. 
Peerless Electric Co. 
Robbins & Myers od 
Western Electric Co. 
Westinghouse Blec. & Mfg. Co. 


sieve FINDERS, Elec- 
Cc. 
Blectric Controller & Mfg. Co. 


FIBRE. 


American Vulcanized Fibre Oo. 
Continental Fibre Co. 

Fibre Conduit Co., The. 
Schoonmaker Company, A. 0. 


FILTERS AND DRY- 
ERS, Oil. 
General Blectric Co. 


FIRE EXTINGUISHERS. 
Castle, Inc., James M, 


FIREPLACES, Electric. ' 
Westinghouse Elec. &- Mfg. Co. 
FITTINGS, Conduit Ter- 
minals, Bushings, En- 
trance fee op 


Chica, 
National Mietal aie Co. 
Sherman Mfg. Co.; H. 


FIXTURE WIRE Silk, 

Cotton, P risish h). 

oO. & W. Fuse Works of a. B. Co. 
FIXTURES. - 

Southern Electric Co. 


wd 











FIXTURES, Electric and 
Gas. 
Beardslee Chandelier Mfg. Co. 
Benjamin Electric Mfg. Co. 
Dallas Brass & Oumar Co. 
General Blectrie Co. 


Laminous ag & at 
Western Electric Co. 


FIXTURES, Indirect and 
Semi-Indirect Lighting. 
Beardslee Chandelier Mfg. Co. 
Benjamin Electric Mfg. Co. 
General Electrie Co. 
Luminous ty e 
Western Electric Co. 


FIXTURES, Show Case. 
Benjamin Electric Mfg. Co. 


FIXTURE STUDS. 


National Metal Molding Co. 
The Adapti Co. 


FLAT IRONS, Electric. 


Manhattan Electrical Supply Oe. 


Western Electric Co. 


Westinghouse Elec. & Mfg. Co. 


FLOOD LIGHTS. 


Crouse-Hinds Oo. 
General Electric Co. 
Western Electric Oo. 


FLUXES, Soldering. 


Benson Co., Alex. RB. 

Burnley eatiene ‘& a Oo. 
Chicago Fuse Mfg. 

McGill Mfg. Co. 

Manhattan Electrical Supply Co. 
Western Electric Co. 


FORGINGS. 


Allis-Chalmers Mfg. Co. 
American Bridge Co. 
Smith & Hemenway Co. 


FRACTIONAL _ HORSE 
POWER MOTORS. 


Domestic Electric Company. 
General Blectric Co. 
Sunlight Electrical Mfg. Co. 
Wisconsin Electric Co. 


FRICTION, Tape 
Cloths. 


Ackurate Rubber Co., Inc. 
General Electric Co. 
Schoonmaker Company, A. 0. 
Westinghouse Elec. & Mfg. Co. 


FURNACES, ELECTRIC. 


Detroit Furnace Co. 
Blectric Furnace Co. 
General Electric Co. 
Pittsburgh Blectric Furnace Corp. 


FUSE BOXES. 
D. & W. Fuse Works of G. B. Oo. 


FUSE CASES, PLUG, 
Non-Renewable (Indi- 
cating and Non-Indi- 
cating). 

D. & W. Fuse Works of G. B. Oo. 


FUSE CLIPS and Termi- 
nals. 
D. & W. Fuse Works of G. B. Oo. 


FUSE ae 
Chicago Fuse Mfg. Oo. 
General Blectric Co. 
Sherman Mfg. Oo., H. B. 
Westinghouse Elec. & Mfg. Co. 


FUSE PLUGS. 


Anderson Mfg. Co., A. & J. M. 
Bussman Mfg. Co. 

eee Fuse’ Mfg. Co. 

= 


and 


i ie Co. 
Westinghouse Ble. & Mfg. Co. 


FUSE epee 
Bussman olte: itt. 


Weetuve Electric Co. £5 
Westinghouse Blec. & Mfg. Oo. 
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MOULDED INSULATION 


(Approved) 


HARD RUBBER SUBSTITUTE 
SYNTHETIC COMPOUNDS 
HEAT RESISTING INSULATIONS 
COMPOSITION SPECIALTIES 


INTERNATIONAL INSULATING CORPORATION 
Springfield, Mass. 

















sheet and wire 


Manganin in all sizes 


and other special alloys of superior quality. 
Platinum in all forms, scrap purchased. 


BAKER & CO., Inc., Newark, N. J. 








FOR BELL RINGING 


Thordarson 3-Way Transformers give reli- 
able and lasting service. Immediate Delivery. 


THORDARSON ELECTRIC MFG. CO. 


505 South Jefferson Street CHICAGO 














“‘Service which has no equal’’ 


Aetna Electric Appliance Co. 
40 Court St., Boston, Mass. 

















58 





ELECTRICAL REVIEW 





ee 


t 


et eace aot 
PITTSBURGH 


h 


This Company maintains a, Special Department 
devoted to production of 


eets 


For Electrical Apparatus 


eet My, ELEOTRIOCAL—High silicon alloy for high efficiency 
transformers; very low core losses; non-aging. Other wel! 
known grades are Extra Apollo Special! Electrical, Dyname 
are Special Electrical, U. 8. Electrical, American Armature, 
Pole Steel and Rotor Steel. Write us for information. 
We also manufacture Sheet and Tin Mill Products of 
a every description, including Black Sheets, Galvanized 
Sheets, Corrugated and Formed Sheets, Terne Plates, Etc. 








" QMERICAN SHEET AND TIN PLATE COMPANY. Frick Building, Pittsburgh, Pe. 








Buss as uses 


Ss) 


H Fea. 2% BAY. OFF 





SS IUATNAANUUTAATNOGEVOEUEAGGUETTTTEAN 


Co a 


—- ees F we Co. 
SMM mm mm minha ts 








UNIFRAME MOTORS 


for heavy wear and lasting qualities. 
Built of the very best material by expert 
workmen. A C and D C types inter- 
changeable. 34 to 50 H. P. 





B. A.WESCHE ELECTRIC COMPANY 


CINCINNATI, OHIO 








Iie 


Sri TTUTINUOOUHAUOUUSULOUALAAUUUAASSUEUEA 





Copper CLAD 


OFFICE AND WORKS: 
RANKIN, PA. BRADDOCK P 0. 


of steel. 


“ag WESTERN SALES REPRESENTATIVES: 
STEEL SALES CORPORATION, CHICAGO, ILL 


NEW YORK SALES OFFICE: 30 CHURCH STREET, NEW YORK CITY 


““COPPERWELD’’—a copper conductor with the strength 
Cheaper, stronger, better than copper wire. 














and 





mart LHE ORIGINAL 
RENEWABLE FUSE 


For Electric Light 


Power 


A. F. DAUM, Sole Manufacturer 


Pusher. Pa. 





3-60 A. 250-600 V. 

















FUSES, 


Bussman Mfg. Co, an 
Chicago Fuse Mfg ai” 


Condit Electrical” ‘Mite. 

Daum, A. ¥. 

D. & W. Fuse Works of G. B. Co. 
Economy Fuse & Mfg. Co, 
Electrical Engrs. Davipentet Co. 
Federal Sign System (Electric). 
General Electrie Os, 
Johns-Manviile “Co.,.-H:"3 W.? 
Monarch — Fuse Co. 
Pierce Fuse 
Schweitzer & 
Western Electric 
Westinghouse Elec. “& “Mtz: 


FUSES and FUSE SPE- 
CIALTIES. 
D. & W. Fuse Works of G. E. Oo. 


d, Inc, .. 
Co. 


FUSES (Enclosed). > - 


Bussman Mfg. Co. 

Chicago Fuse Mfg. Co. 
Condit Electrical Mfg. Co. 
General Electric " 
Monarch Refillable Fuse Oo. 
Westinghouse Elec. & Mfg. 


FUSES, High Tension. 


General Electric Co. 


Westinghouse Elec. & Mfg. 


GATES, Head. 
American Bridge Co. 


GEARS, Rawhide 
* Composition. 


General Electric Co. 
Westinghouse Elec. 


and 


& Mfg. Co. 


GEARS, Silent Chain. 
Morse Chain Co. ’ 


GENERATORS. 


Allis-Chalmers Mfg. Co. 
Chandeysson Electric Co. 
Crocker-Wheeler Co 

Eck Dynamo & Metor Co. 
Electro Dynamic Co, 

General Electric Co. 

General Electric Co., Ft, Wayne 


Dept. 
Ideal Electric & Htg. Co. 
Marble-Card Electric.Co. 
Western Electric Co. 
Manhattan Electrical Supply Co. 
Westinghouse Elec. & Mfg. Co. 


GLASSWARE, 
ing. 
Western Electric Co. 


GLOBES, Arc Light (Out- 
er and Inner)) 


General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oo. 


GLUE POTS, Electric. 


General Electric Co. 


GRINDERS. 


Western Electric Co. 
Wisconsin Electric Co. 


GRIPS (Havens and Buf- 
falo). 
Smith & Hemenway Ce., Inc. 


GROUND CLAMPS. 


Condit Electrical Mfg. Oo, 
General Electric Co. 
Hubbard & Co. 

Sherman Mfg. Co., H. B. 
Thomas & Betts Co. 
Western Electric Co. 


GUARDS, Inc. Lamp.-- 


Benjamin Electric Mfg. Oo. 
Hubbell, Inc., Harvey, 
McGill Mfg. 


GUARDS, Inc. Lamp, 
Portable. 


General Electric Co. 
McGill Mfg. Co. 


GUY CLAMPS. 


American Steel & Wire Oo. 
General Electric Co, ‘ 
Hu Co. 

Western Electric Co. 


Illuminat- 
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HANGERS;. ‘Conduit’: and 
Molding.“ = .°:* = * 
Electrose' Mfg.-Go, =~ °*- - 
Western Electric Ca. - 
HANGERS AND: 
CLAMES. 


‘Standard. ‘Ur Underéroana *O 
ble % 
Thomas & Betts 4 e co 


HARDWARE Pole Line. 


Ohio Brass Co. 

Oshkosh Mfg. Co. 

Smith & Memenway Co. 
Western Electric Co 

Westinghouse Biee “ Mfg. Co, 


HEADLIGHTS, Electric. 
General Electric Co. 


HEATER CORD. (Silk, 
Cotton Finish). 
D. & W. Fuse Works of G. B. Oe. 


HEATERS, Electric. 


Aqua Electric Heater or 
Cutler-Hammer 

General Blectric 

Western” Electric Co. 
Westinghouse Hlec. & Mtg. Ge. 


HEATERS, Industrial. 
Outler-Hammer Mfg. Co. 
General Blectric Co. 
Westinghouse Hlec. & Mfg. ©o. 

HEATERS, WATER. 
Aetna Electric Appliance Oo. 
Cutler-Hammer Mfg, Co. 

HEATING APPLI- 

ANCES. 


Cutler-Hammer Mfg, Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


HEATING UNITS. 
B. F. Sturtevant Co. 


HIGH TENSION. 
D. & W. Fuse Works-of G. B. Oe. 


HIGH TENSION FUSES. 
D. & W. Fuse Works of G. B. Oe. 


HOISTS, Air. 
Nordberg Mfg. Co. 


HOISTS, Steam, 
and Air. © - 
Nordberg Mfg. Co. 


HOISTING. MACHIN- 
ERY, Electric Mine. 
Allis-Chalmers Mfg. Oo. 
General Electric.Co. ..-: 
HOUSEHOLD MOTORS. 


Domestic Electric Company. 
General Electric Co. 
Sunlight Electrical Mfg-"Oo. 


HYDRAULIC MACHIN- 
ERY. 


Electric 


Allis-Chalmers Mfg. Co, : 


INDUSTRIAL TRUCKS 
AND TRACTORS. 
Baker, R. & L., Co. 
Elwell-Parker Electric Co, 
Mercury Mfg. Co. 


INSTRUMENTS. 
Electric Controller & Mfg. Co. 
General Electric Oo. 
oar Electric ©o., Ft. Wayne 
Jewell . ok Instrument Oo. 
Manhattan Blect Sipply Oo. 
Norton Electrical Instrument Oe. 
Rawson _— Instrument Co. 
Roller-Smith 
Western icetrie Co. 
Westinghouse Blec. & Mfg. 
Weston Instrument 


INSULATING €E- = 
MENTS. 


Co. 
t Oe. 


. Rubber Oo. 
Westinghouse Blec. & Mfg. Oe. 


Bey. Ao MACHIN- 


Hubbell, str oe. 
New Bigland Butt 
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INSULATING . MATE- 


RIALS (Varnish, 
Sheeting, Tape, Com- 
pound). 
D. & W. Fuse Works of G. E. Co. 
General Blectric Co. 
Schooninaker 


Company, A. 0. 
Westinghouse Hlec. & Mfg. Oo. 


INSULATING — PAINTS 
AND COMPOUNDS. 


Ackurate Rubber Co., Inc. 
Chicago Mica 
Blectrical Engrs. , Equipment Co. 


Sherwin-Williams Co., 

Standard Undergreund Cabie Co. 
U. 8S. Rubber Co. 
Westinghouse Dlec. & Mfg. ‘Co. 


INSULATING PAPER. 


General Blectric Co. 
Westinghouse Dlec. & Mfg. Oo. 


INSULATION. 


Irvington Varnish & Ins. Co. 
Northern Industrial —- Co. 
Schoonmaker Company, A. 


INSULATION, Fibre. 


American Vulcanized Fibre Co. 
Continental Fibre Co, 
General Blectric Co. 


INSULATION, Hard Rub- 
ber, Composition 
Molded, Etc. 

Belden Mfg. Co, 
Continenta! Fibre — 


Cutler-. * 
Blectrose Mfg. Co. 
Garfield Mfe. Co. 


Northern Industrial Chemical Oo. 
Shaw Insulator Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATOR SUP- 
. PORTS. 
Westinghouse Blec. 


INSULATOR, BRUSH- 
HOLDER. 
Electrose Mfg. Co 


INSULATORS. 
Blectrose Mfg. Co. 
General Electric Co. 

Ohio Brass‘ Co. 
INSULATORS, Arc Lamp. 
Anderson Raggy ond A, & J. M. 

Cutter 
Blectrose Mfg. Go. 
General Bilectric Co. 


Shaw Insulator Co. 
tinghouse. Blee. & Mfg. Co. 


INSULATORS, Glass. 


Hemingray Glass Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Co. 


INSULATORS, High Volt- 
age. 
Electrical me”, Equipment Co. 
BDlectrose M % 


& Mfg. Co. 


inant adele. LOW 
TENSION. 
Genera Blectsic G Co. 
INSULATORS, Third Rail 
Electrose Mfg. Co. 
General Electric Co. 
Ohio Brass Co. 
INSULATORS, “Wood.: 
Westinghouse Blec. & Mfg. Oo. 


INSURANCE. _ 


Brlavery iacomntey,S 





LIGHTING , 
Gi 





IRONERS, CLOTHES 
: (Motor Driven). : ; 
Apex — Co. 
Hurley Machine Co. 


IRONS, Soldering, 
line 


Belfrey & Craighead. 


IRONS, Soldering, Tailors’ 
Cutler-Hammer Mfg. Co. 


IRIDIO-PLATINUM. 
. Baker & Co., Inc, 


IRON FENCING. 
Page Steel & Wire Co. 


JACKS, Pole-pulling. 
Templeton, Kenly & Co. 


JARS, Battery (Glass). 
Hemingray Glass Co. 


JOINTS, Cable. 
General Electric Co. 


JOINTS, Fixture Insulat- 
ing. 
General Electric Co. 
Thomas & Betts Co. 
KNOBS, INSULATING. 
-Blectrose Mfg. Co. 


LAMPS, Arc. 


Adams-Bagnall Blect. Co. 
derson Mfg. Co., A. & J. M. 

General Electric Co. 

oe Electric Co., Ft. Wayne 


pt. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


LAMPS, Desk, Office, Etc. 


General Blectric Co. ~ 


LAMPS, Incandescent. 


Edison Lamp Works of General 
Electric Co. 

Franklin Electric Mfg. Co. 

Hubbell, Inc., Harvey. 

Illinois Electrie & Wire Works. 

National Lamp Works of — 
eral Electric Company, 


Gaso- 


prising the following: vember : 


divisions 
Amaviess Electric’ Lamp Divi- 


on, 
Banner Electric Division. 
Boston Economy Lamp Divi- 


sion. 
Brilliant Electric Division. 
Bryan-Marsh Electric Division. 
Buckeye Electric Division. 
Colonial Electric Division. 
Columbia Incandescent Lamp 


Division. 
— Electric Lamp Di- 
ederal * Miniature Lamp Divi- 


Finx “itiniature Lamp Division. 
he ision. ge . 
Vv 


— Tocandencent Lamp Di. 


v: 
Monarch Incandescent  Bamp 
Munder *Rlectric Division. 
Packard Lamp Division. 
Peerless Lamp Division. 
Shelby Lamp Division. 
Standard Hlectrie Division. 
Sterling Electric Lamp Divi. 

sion. 
Sunbeam 
Division. 

Western Electric €o. 

Westinghouse Lamp Co. 

Whitelite Electric Co, 


LAMPS, Vapor and Vac- 
um Tube. 


Incandescent " Lamp 


Cooper-Hewitt Electric Co. 


LANTERNS. 
Federal Sign System (Blectric). 
Manhattan Electrical pply Co.. 
LEAD BURNERS, Elec- 
tric. 
General Electric Ca, 
LIGHTING EQUIP- 
MENT, STORE AND 
OFFICE. 
Art Metal Mfg. Co. 
IXTURES, 
as and Vaporproof. 
Benjamin Electric Mfg. Co. 
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~;STANDARD 


: Heat-Resisting Molded 
Insulation. ‘Made by 
specialists ‘exclusively’ | 
devoted to solving your 
molding problems. ~ 


Why not profit by our 
experience? 


Illustrated catalog upon request 


GARFIELD MFG. CO. 


GARFIELD, NEW JERSEY 








“AOSCO” MICA INSULATION 


_ Cut to Any Size, Shape or Pattern 


OILED MUSLIN, FIBRE, TAPES | 


Our prices will interest you 


A. O.. SCHOONMAKER COMPANY 
88 Park Place NEW YORK CITY 








SAMSON SPOT CORD 





Spot it by the Spote 
For TROLLEYS and ARC LAMPS (Waterproofed): 


Send for Samples SAMSON CORDAGE WORKS, Boston, Mass. 








COMMUTATOR TROUBLES? 


The Acme Abrasive Stone, a manufactured product, 
of uniform cutting quality will eliminate them. 

Grinds Commutators or Collector Rings While 
the Equipment Remains in Service. 

Just hold this stone against the commutator or ring 
while the equipment is in service, without danger to the 
man or machine. In a few minutes it will grind the mica 
and flat spots to an even surface with commutator bars, 
again giving you perfect commutation and least wear on 
your brushes. 

Form the Habit of Using Our Stones as a Pre- 
ventative After They Have Cured Your Troubles? 

Our Sales Policy: Stones shipped on free trial. If not 
ane return them for full credit. 


Send + ge tive literature covering the ACME RE- 
SURFACING S E and the AURAND COMMUTATOR 
SLOTTER. They. contain ‘valuable information. 


Green Equipment Corporation, >. le Agents, Monadnock Block, Chicag 0 

















Insurance at Cost 


Our plan S] Ourpian ofc coverage ehicts savings 
of at least 20% in premiums or all in- 
surance you may require. Satisfactory 


and prompt settlements of all claims 
assured. Service covers all branches of 
insurance. . Write for particulars. 


LYNTON T. BLOCK & CO. 
Underwriters, of St. Louis 


Em iagoacniee’ © tion’ 
ndemni orporation © 






















Approved material 
and expert work- 
manship insure 
perfect insulation. 











Bull Dog Assem- 
bled Split Knobs 
hold and hold 
surely. They are 
placed easily and 
do away with 
hunting for de- 
tached parts which 
often cause delay. 














The placing of the 
central bushing on 
the cap instead of 
the base, places it 
in a class by itself. 



















Made and sold under 
license, U. S. patent 
February 3, 1920. 







ILLINOIS ELECTRIC 
PORCELAIN CO. 


MACOMB, ILL. 
































CROCKER- WHEELER MOTORS 


‘‘Niagara’s Rival for Dependable Power’’ 
Industrial Leaders Endorse Economy of 
C-W MOTORS 


The continuous and dependable operation of these 
motors means uninterrupted operation of machinery. 


Phone or write nearest branch 
for bulletins and prices. 


Crocker: WHEELER COMPANY 


Mewlork Chicago Philadel; 
Boston Clevclond AMPERE. New Jersey not Adee 
Syracuse Birmungham New Haven San Francisco 




















Emerson Motors 


Emerson Fans 


To be found in stocks of fifty 
jobbers at convenient points. 


Bulletins, prices, delivery dates, and full in- 
formation sent promptly. 


The Emerson Electric Mfg. Co. 
2012-2032 Washington Ave. 
St. Louis, Mo., U.S.A. 
: | Eastern Office: SO Church St., New York City 
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Art Metal Mfg. Co. 
Benjamin Electric Mfg. Co. 


LIGHTING PLANTS. 
Crocker-Wheeler Co. 
General Electric Co. 

Western Electric Co. 

Westinghouse Elec. & Mfg. 


LIGHTNING ARREST- 
ERS. 


Co. 


Anderson Mfg. Co., A. & J. M, 
General Electric Co. 

Hubbard & Co. 

Schweitzer & Conrad, Inc. 
Shaw Insulator Co. 
Westinghouse Blec. & Mfg. Oo. 


LIGHTS, Stage. 
General Electric Co. 


LINE MATERIALS. 
Anderson Mfg, Co., A. & J. M. 
General Blectric Co. 
Hubbard & Co. 

Ohio Brass Co. 

Schweitzer & Conrad, Inc. 
Shaw Insulator +. 
Western Electric Co. 
Westinghouse Blec. & Mfg. 


LISTS, Mailing. 
Ross-Gould List & Letter Co. 


LOCK WASHERS. 
Smith & Hemenway Co. 


LOCOMOTIVES, Electric. 


General Electric Oo 
Westinghouse Elec. 


LUBRICANTS. 


General Blectric Co. 
Keystone Lubricating Oo. 
Texas Co. 


LUGS. 
Chicago Fuse Mfg. Co. 
Condit Electrical Mfg. Co. 
Electrical Engrs. Equipment Co. 
General Electric Co. 
Sherman Mfg. Co., H. B. 
Trumbull Electric Mfg. Co. 
Westinghouse Elec. & Mfg. Oo. 


MACHINERY GUARDS, 
Perforated. 


Ardle Perforating Co. 


MACHINERY, REBUILT 


Baker, R. L. 
Boustead Electric & Mfg. Oo. 
Chattanooga Armature Works. 
Duquesne Electric & Mfg. Oo. 

. Electric Machy. Equip. Co. 
Gregory Electric Co. 

Harris Bros. Co. 

Klein & Co., ye 
MacGovern & Co., 
Olson-Boettger Wiectris 


Co. 
Sorgel Electric Co. 


MACHINERY, Special. 
Nordberg Mfg. Co. 


MAGNETIC SWITCH 
capbsincpemaesngy 


Cutler-Hammer Mfg. 

Electric Controller % ats. Co. 
General Electric Co. 

Sundh Electric Co. 
Westinghouse Blec. & Mfg. Oo. 


MAGNETOS, MAGNETO 
GENERATORS AND 
BELLS. 


Manhattan Electrical Supply Oo. 
Western Electric Co. 


MAGNETOS, Ignition. 


Manhattan Electrical Supply Co. 
Shaw Insulator Co. 


Co. 


& Mfg. Oo. 


& Mfg. 


MAGNET WIRE (Round . 


and Flat). 
D. & W. Fuse Works of G. B. Oo. 


MAGNETS, Electro. 
Acme Wire Co. 


Mfg. Co. 
_ Blectric Controtier & Mfg. Oo. 
General Electric Oo. 
Manhattan Blectrical Supply ‘Ce. 
‘Western: Electric Co. , 
Westinghouse Blee, & Mfg. Oo 





rape = G FIXTURES, 


Vol. 77—No.. 26. 








MAGNETS, Lifting. 


Cutler-Hammer Mfg. Co. 
Blectric Controller & Mfg. 
Western Electric Co. 


MAGNETS, Permanent. ‘ 
Western Electric Co. . 


MANGANIN. 
Baker & Co., Inc. 


MARBLE. 


Davis Slate & Mfg: Co.. 
Westinghouse Blee. & Mfg. Co. 


MARINE FIXTURES. 


Benjamin Elec. Mfg. Co. 
General Electric Ce. 


MARINE OR VAPOR 
PROOF FITTINGS. 
The Adapti Co. 


MAST ARMS. 


Benjamin BDlec. Mfg. 

Brady Electric Mtg. 4 

Cutter Co., Georg 

General Blectric Co., Ft. Wayne 
. Dept. 


MEASURING MA- 
CHINES (For Wire). 
New England Butt Oo. 


METAL CUTTERS. 
Koch & Co., Paul W. 


METAL STAMPINGS. 


American Brass Co. 
Benjamin Electric Mfg. Co. 
Erdle Perfora Oo. 
McDowell Mfg. 
Patton-Maec Guyer "Co. 


METERS, Flow. 
General Electric Co. 


METERS, Gas and Air. 


Cutler-Hammer Mfg, Co. 
General Blectric Co 


METERS, Recording. 


General Electric Oo. 

Norton Elec, Instrument Oe. 
Weston Blec. Instrument Ce. 
Westinghouse Elec. & Mfg. Oo. 


METERS, Watthour. 


Duncan Electric Mfg. Co. 
General Electric Co. / 
Westinghouse Elec. & Mfg. 


MICA. 


Ford Mica Company. 
Mica Insulator Co. 
Schoonmaker Company, A. 
Westinghouse Blec. & hte, 


MINING aetaeteey 


(Motor Driven).: 
Allis-Chalmers Mfg. Co. 
General tric 
Westinghouse Elec. & Mfg. Co. 

MOLDED INSULATION 


Cutler-Hammer oot Co, 
Electrose Mfg. Co 

Garfield Mfg. -Co. 

Shaw Insulator Co. 
Westinghouse Elec. & Mfg. Oe. 


MOLDING. 
National Metal Molding Oe. 


Mfg. Oo. 
MOTION PICTURE 
CABLE. 
D. & W. Fuse Works of G. B. Oe. 


MOTION PICTURE 
‘EQUIPMENT. 


Chi Cinema t Ce. 
General Blectrie Go. 


MOTORS AND DYNA- 
MOS. 





Ge. 


















Ce. 


Allis-Chalmers - Oo. 
Cen Blectric 


tury és 
Co Fan & Motor Co. 
Crocker- Wheeler Co. 
Blectric 


ce 
Eck Dynamo & Motor Co 
mo le 
Emerson 3 . 
Sua Hlectric Oo., Ft> Wayne 
Dept. . be tne 9 ‘ 
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MOTORS AND DYNA- 


MOS (Continued) 


Ideal Elect. & Mfg. Co. 

Marble-Card: Electric Co. 

nea Ap = Co. 
Peerless Elec 

peng ste & Myers Co. 

a te & Co. 


B. Sturtevant Co. 
Sunlight Electrical Mfg. 
Triumph Blectric Co. 
Valley Electric Co. 
Wesche Electric Co., B. A. 


Co. 


Wisconsin Electric Oo. 


MOTOR, Generators. 
Marble-Oard. Blectric Co. 


OHMMETERS. 


General Blectric Co. | 
Weston Electrical Instrument Os. 


OIL FUSE (Aerial and 


Underground). 
D. & W. Fuse Works of G. BE. Oo. 


OIL TESTING APPAR- 
ATUS. 


General Blectric Co. 
Thordarson Electric Mfg. Co. 


OUTLET BOXES FOR 
REINFORCED. CON- 
CRETE. 

The Adapti Co. 


OUTLET HOODS. 
D. & W. Fuse Works of G. B. Oe, 


OZONIZERS. 


General Electric Co. 


PACKING (Steam). 


New York Insulated Wire Co. 
U. S. Rubber Co. 


PAINTS,. Preservative. 
Barrett Company, The. 
Sherwin-Williams Oo. 

U. 8. Rubber Oo. 

PAPER, Insulating Paper 
Fuller Board, Press 
Board. 

ae Electric Co. 
S.. Rubber Oo. 
Westinshouse Blec. & Mfg. Co. 


PAPER, Varnished; Con- 
denser and Adhesive. 
Irvington Varnish & Ins. Co. 


PANEL BOARDS... : 
Benjamin nag Mfg. Co. 


Crouse-Hinds 
General Blectric Co. 
PANEL CARTRIDGE 
FUSES. 
D. & W. Fuse Works of G. B. Oe. 


PASTE, Soldering. 
Burnley use, & Mtg. Co 


Westinghouse Elec. & Mfg. “On: 
PATENT‘ SOLICITORS. 
Duvall, Edw. 8. 
Gresmew ey) ey Le 
Siggers, EB. G. 
PHOTOMETERS, Lamp 
Testing. 


Leeds & Northrup Co. 
a STAND- 


Electrical Testing Laboratoriés. 


PIGTAILS AND FLEXI- 
BLE LEADS. 


Belden Mfg. Co. 
General Biectric Co. 
Rome Wire Co. 


PINS AND BRACKETS, 


Wood. 
American Line Materials Oo. 
Electrical Engrs. ee Oo. 
Ohio Brass. Co. 
Western Flectric Co. . 
PINS, INSULATOR. 


Electrose Mfg. ‘Co. : 


PIPE—Condnit Clamps... 
The Adapti Co. 





PIPE THAWING AP- 
PARATUS. 
General Hlectric Co. 


PLATFORMS (Pole 
éats). 


Western Blectric “Co. 


PLATINUM. 


American Platinum Works. 
Baker & Co., Inc. 


PLIERS, Wire Cutting. 


Klein & Sons, Mathias. 
Smith & Heminway Co.; Inc. 
Western Electric Co. 


PLUG FUSE CASES, Re- 
newable. 
D. & W. Fuse Works of G. B. Oo. 


PLUGS AND RECEPTA- 
CLES, Flush. 


Ajax Electric Specialty Co. 
Benjamin Electric Mfg. Co. 
Outler-Hammer Mfg. Co. 
General Electric Co. 

Hart & Hegeman Co. 
Hubbell, Inc., Harv 

Manhattan Blectrical ‘Supply Co. 
Pass & Seymour, Inc. 

Western Electric Co 


PLUGS AND RECEPTA- 
CLES, Stage. 


Condit Eleetrical Mfg. Co. 
General Electric Co. 

Hubbell, Inc., Harvey. 
Manhattan Electrical Supply Co. 
Richards & Co., George.. 

Western Electric Co. 


POLES, Concrete. 
American Steel &.Wire Oo. 


POLES, Steel. 


American Bridge Oo. 
Bates Expanded Steel’ Truss Oo. 


POLES, Treated. 


Bell Lumber Co, 
Lindsley Bros. Co. 
National Pole Oo. 


Page & Hill Oo. 

Partridge Lumber Co., T. M. 
Valentine-Clark Co., The. 
Western Electric Co 


POLES, Wood. 


Belt Lamber Go Mfg. Oe. 
Beli La 


#. 
Homnica Lamber Co. 
Bros. Co. 


Lindsley % o 

National Pole Co. 

Naugle Pole & Tie Co. 
— ant Cedar Ass'n 
Page & Hill Co. 
Penrridge Lumber Co., T. M. 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co. 
Western Red Cedar Ass'n. 


POLE STEPS. 


American Steel & bien 7 
Anderson Mfg. €o., A. M 
Cutter Works, Geo. 

Hubbard & Co. 

Oshkosh Mfg. Co: 

Western Electric Co. 


PORCELAIN, Special 
‘Shapes. 

Findlay Electric Porcelain Co. 
General Porcelain Co. 
— Electric Porcelain Co. 
Ohio Brass Co. 
Pass & Seymour, Inc. 
Westinghouse Elec. & Mfg. Co. 


PORCELAIN, Standard. 
General Electric Co. 
General Porcelain Co. __ 
Illinois Plectric’ Porcelain -Co. 
Locke Insulater Mfg. Co. 
Ohio Brass Co. 
Pass & Seymour, 
Western Electric Co. 
Westinghouse Elec. & Mtg. Co. 


POSTS, Lamp. 
Cutter Works, Geo: 


POTENTIOMETERS. 
General Electric Co.. .. 
Leeds & Northrup Oe. 


Inc. 





_ 


Motors 


years’ experience making 
THMOTORS has resulted in an 
cone record for motors of high 
efficiency and low maintenance 
cost. That ROTHMOTORS are 
dependable — serving long 
and hard, day after day—is 
ved by many of 
t motor users in the 
country. Daily, uninter- 
rupted service without re- 
E; as ten years has 
been ore 
ROTH 


more’ than one 
Write cr tt ‘Information, 
. ROTH BROTHERS & CO. 


1404 West Ad ms Street 
Chicago, Ill., U.S. A. 


I ROTHMOTORS 
COLONIAL 


The motor that bears this name can be relied 
upon. It is your assurance of dependable service 
A type and size for every drive. Send for bulletins. 


THE COLONIAL FAN & MOTOR CO. 
Warren, Ohio 


Low- Upkeep 


pr one 
























pairs for,.as lon 

































MARBLE-CARD MOTORS 
Builders of Direct Current 
ball bearing motors of % 
H.P. to 60 H.P. at Induc-: 
tion Motor Speeds. 

Bulletin 200 eioieie com- 


7 seen 























plete information, 
MARBLE-CARD 
ELECTRIC COMPANY 
Gladstone, Mich, 





_——= = 
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Crawford Induction Motors 
2 and 3 phase— 4 to 15 H. P. 


- Wm. B. Durgin Co. 
277 Broadway, New York City 


intima 


Science Endorses | 
Every Feature of 


ECK DYNAMOS 
~ Motors up to 40 H. P. 
Generators to 33 KW. 
Send for Bulletins Nos. 1100 and 1200. 
ECK eee & MOTOR CO. 





LARTER 
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A Ball-Bearing Motor 


There is no A. C. Motor that goes out of our 
shop which is not equipped with Ball-Bearings. 


You can expect Setouene, da ble service 
Sem oe St. Louis Motor, They are furnished in 
hree-phase, Two-phase and Split” Single-phase 
Squirrel Cage Induction type. Poly-phase can be 
had in twelve sizes—from one-half to twenty 7H. we 
Pere *. in ten sizes—from one-eighth to two 
moderate-priced motor that gives constant, 
dependable power, insuring economy of operation. 
To get the best A. C. Motor to meet your 1 gen 
problem, get a St. Louis Motor. Send f 
Catalog, which gives specifications, 


‘Valley Electric Company 
3157 South Kingshighway 
ST. LOUIS, MO 
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Automatic Start Induction 


- POLYPHASE {MOTOR 


F, 





1/2 to 60 H. P. 


Type “AS” possess these operating characteristics 
which make them most suitable for operation under 
the most unfavorable conditions. Whether located in 
cement factories, flour mills, sewerage or water works, 
pumping stations or similar locations, they give that 
unending satisfying service. 


CENTURY “ELECTRIC COMPANY 


St. Louis, Mo.. 
Sales Offices in Principal Cities 25 














£ / Beldentape is woven on our own looms and is espec- 
wy ially designed to meet the requirements of the electrical 
‘} i) industry. 





%, Woven from long staple combed yarn, with just the 
bin? ) proper amount of body, and slightly starched, leaving 
the tape smooth and pliable, Beldentape readily absorbs 
‘ and retains impregnation, assuring coil makers a high 
\\, degree of durability and finish. . 

\ Write for samples and prices 


‘| Belden Manufacturing Company ‘\ 
Electrical Wires, Cables and Cordage 


2310 South Western Avenue, CHICAGO, ILL. 
Eastern Office and Warehouse: Metuchen, N. J. 


\\ 


\ 


\) 
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POTHEADS AND. 
SLEEVES. 


Brady Electric Mfg. Co... 
Blectrical Engrs. : ipment Oo. 
“General Electric Co. 

Okonite Co., The. 

Standard Underground Cable Co. 


POWER HOUSE SPE- 
CIALTIES. 
Electrical Engrs. Equipment Oo. 
POWER TABLE MO- 
TORS, Sewing Ma- 
chine. 
Chandeysson Electric Co. 
PRODUCERS, Gas. 
Allis-Chalmers Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
PRESERVATIVES. 
Barrett Company, The. 
PROJECTORS, Electric 


(Search Lights). 


General Electric Co. 
General Electric Co., Ft. Wayne 


Dept. 
Western Electric Co. 


PULLEYS, Arc Lamp. 


Cutter Co., George. 
General Electric Co., Ft. Wayne 


Dept. 
PULVERIZED. COAL 
EQUIPMENT. 


Fuller-Lehigh Co. 


“PUMPS, Centrifugal. 
Allis-Chalmers Mfg. Co. 


PUMPS, High Speed. 
Cramp & Sons Ship & Engine 
Bldg. Co., Wm., I. P.. Morris 
Dept. 
PUMPS, Vacuum. 
General Electric Co. 
Wheeler Condenser & Eng. Co. 
PUMPS, Water. 
Allis-Chalmers Mfg. Oo. 


PUSH BUTTONS. 


Benjamin Electri¢ Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electrose Mfg. Co. 

General Electric Co. 

Manhattan Electrical Supply Oo. 
Western Blectric Co. 


_PYROMETERS, Electric. 


General Electric Co. 

Leeds & Northrup Co. 
RACKS AND ‘RINGS, 

Telephone’ Distributing 

Hubbard & Co. : 

Western Electric Co. 
RADIATORS. 

Cutler-Hammer Mfg. Oo. 


RADIO AND WIRELESS 
APPARATUS. 


Westinghouse Electric & Mfg. Co. 


RAIL BONDS. 


American Steel & Wire Co. 
Anaconda Copper Mining Co. 
Condit Electrical Mfg. " 
Copper Clad Steel Co. 
General Electric Co. 

Ohio Brass Co. 

Western Electric Co. 


RAIL JOINTS. 
Western Electric Oo. 


RAILWAY. 
D. & W. Fuse Works of G..E. Oo. 


RAILWAY SPECIAL- 
TIES, Electric. 


Anderson Mfg. Co., A. & J. M. 
General Electric Co. 

Ohio Brass Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


RANGES, Electric. 
Edison Electric Appliance Co. 

RECEPTACLES, Sign. 
Benjamin Electric Mfg. . 


General Electric Co 
Pass & Seymour, Inc, 


RECEPTACLES, Weath- 


erproot. 
Benjamin Electric Mfg. Co. 
set" "Moptian’ Mite. Oo 
e egeman 4 : 
Hubbell, Inc., Harvey. 
Pass & Seymour, Inc. 


Vol. 77—No. 26. 


RECTIFIERS. - aa By 
Gres eee iS a nee oo 
RECTIFIERS, MER- | 
CURT 6. 5k pia 
Cooper-Hewitt Hlectric Oo.” ° 
General Blectric Go, = ~~ 
REELS, Wire. 
Klein & Son, Matbias.. 
Oshkosh Mfg. Co. 
REFLECTORS, Glass and 
Steel. 
(See Shades.) 


REFLECTORS, _INDUS- 
TRIAL. 
Art Metal Mfg. Co. 


RELAYS. 


Condit Electrical Mfg. Co. 
General Electric i 
Westinghouse Blec. & Mfg. Co. 


REPAIRS. 


Boustead Electric & Mfg. Co. 
Commonwealth Edison Co. 
General Electric Co. 
Olson-Boettger Blee. & Mfg. Oe. 


Sorgel fe 
Westinghouse Elec. & Mfg. Co. 


RESISTANCE, Banks and 


Units. 
Cutler-Hammer Mfg. Co. 
Dixon Crucible Co., Jos. 
Electric Controller & Mfg. Ce. 
General Electric Co. 
Western Electrie Co. 
Westinghouse Blec. & Mfg. Co. 


RESISTANCE WIRE -& 
RIBBON. 


American Brass Co. 
American Steel & Wire Oo. 
Belden Mfg. Co. 

General Electric Co. 
Roebling’s Sons Co., John A. 
Philadelphia Ins. Wire Co. 


REVERSING CONTROL- 
LERS FOR CRANES, 
ETC. 

Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electrie Co. 
Westinghouse Elec. & Mfg. Co. 

RHEOSTATS. 


Allis-Chalmers Mfg. Co. 
Cutler-Hammer Mfg. Oo.: 

Erdle Perforating Oo. 

Electric Controller Mfg. Oo. 
General Electric Co. 

General Electric Co., Ft. Wayne 


Dept. 
Western Electric Co. 
Westinghouse Blec. & Mfg: Co. 
RIVET HEATERS, Elec- 
tric. 
General Electric Co. 
RODS. 


American Brass Co. 

Anaconda Copper Mining Co. 

Copper Clad Steel Co. 

Page Steel & Wire Co. 

Roebling’s Sons Co., John A, 
RUNWAYS, CRANE. 

American Bridge Co. 


SAWS, Hack. 
Smith & Hemenway Co., Ine. 


SAWS, METAL. 
Smith & Heminway Co., Inc. 


SCALES 
Reliance Weighing Machine Co. 


SERVICE SWITCHES. 
D. & W. Fuse Works of G. B. Ge. 
SEWING MACHINE 
MOTORS. i 
General Bilectric Co. 
Western Electric Co. 
Wisconsin Blectric Co. 
SEWING MACHINE MO- 
TORS, Power Type.” 
Chandeysson Electric Co. 
SHADE HOLDERS. 
Benjamin Electric Mfg. Co. 
General Electric Co. 
Hobbell, Inc.; Harvey. _ 
Pass & —— Inc, 
Western Electric Co. 
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Erdle 2. 

Hubbell, Inc. 

Ivanhoe- nt ‘Works of Gen- 
eral 


Co. 
Ostrander & Co., W. R. 


SHEETS, Brass and Cop- 
per. 
American. Brass Co. 


SHERARDIZING 
OVENS, Electric. 
General Electric Co. c 


SHEDS, COLD STOR- 
AGE. 


American Bridge Co 


SHEDS, TRAIN. 
American Bridge Oo. | 


SHEETS, Iron and Steel. 
American Sheet & Tin Plate Co. 


SIGNALS, Jodapeen} Apt 
ible. 


Benjamin frleétrie Mfg. 
Pederal Sign System Faiccirie). 


SIGNS, Electric. 
Federal Sign System (Electric). 


SILENT CHAIN 


DRIVES. 
— Fn, ou eras 


SILK INSULATION. 
Irvington ‘Varnish & Ins. Co. 


SIRENS. 
Federal Sign System lsdebey. 


SLATE. 
Davis Slate & Mfg. Co. 
Westinghouse Elec, & Mfg. Co. 
SLEEVES, Paper: 
Standard Underground Cable Co. 


SLEEVINGS. 


Belden Mfg. ©o. 

Chicago Mica Co. 

General Electric Co. 

Standard Underground Cable Oo. 


SMALL MOTORS. 
Domestic Blectric ee 
General Electric Co, 

SNEAK COILS. : 

D. & W. Fuse Works of G. B. Co. 


SOAP, WASHING MA- 
CHI 


Oakley Chemical Company. - 


SOCKETS AND RECEP- 
TACLES. 

Ajax Blectric Specialty + a 
Benjamin Electric Mfg. 
Cutler-Hammer Mfg, aa 
Federal Sign System. (Electric). 
General Eleetric Co. 
Hubbell, Inc., Harvey. 
Ostrander & Co., W. R. 
Pass & Seymour, Inc. 
Richards & Co., George. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


SOCKETS, Locking. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Pass & Seymour, Inc. 

SOLDERING FLUX. 
Westinghouse Elec. & Mfg. Co. 

SOLDERING IRONS. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Manhattan Electrical Supply Co. 


Western Electric Oo. 
Westinghouse Elec. & Mfg. Co. 


SOLDERING SALT, 
Stick, Solution. 
Burnley Battery & Mfg. Co. 
SOLDERLESS CONNEC- 
TORS. 
Dossert & Co, 
Frankel Connector Co., Inc. 
Westinghouse Hiec. & Mfg. Oo, 





SPLICING - _COM- a 
POU 


General. ES. Co. 
Westinghouse Elec. «& Mtg. ‘Oe. 


SPRINGS. ye 


American Platinum Works. 
American Steel & Wire Co. 
& Sens, 5 


SPROCKET WHEELS. 
Morse Chain Co. 


STACKS. 


American Bridge Co. 


STAGE LIGHTING AP. 
PARATUS. 
Anderson Mfg. Co., A. & J. M. 
Cutler-Hammer Mfg. Co. 
Sundh Electric Co. 
STAMPS, Steam. 
Nordberg Mfg. Co. 


STANDARD CELLS. 
Leéds & Northrup Oo. ~ ... 
Weston Electrical Instrumént Co. 

STATIONS, Coaling. 
American Bridge Co. j 


STATIONS, Elevated. 
Ramway. 
American ‘Bridge Co. 


STEEL, Structural | and 
Tool. 
American Bridge Co. 


STEEL, FABRICATED 
Blaw-Knox Co, 


STERILIZERS, _Instra; 
ment. ‘ 
Cutler-Hammer “Mfg. Co. 
Westinghouse. Elec. & Mfg. Co. 
STOKERS, Mechanical. 
Babcock & Wilcox Co. 
Riley Stoker..Co., Sanford. 
Westinghouse Machine Co. 
STOVE WIRE. 
D. & W. Fuse Works of G. BE: Oo. 


STOVES, Electric. 


Edison Blec. Appliance Co., Inc. 
Manhbkttan Electrical Supply Co. 
Westinghouse Elec. & Mfg. Co. 


STRAIN INSULATORS. 
—— Mfg. Co., Albert & 
Electrose Mfg. Co. 


— Blectric Co. 
Ohio Brass Oo. 


STREET LIGHTING | 
FIXTURES, Incandes- 
cent. 


Benjamin Electric Mfg. Co. 
Brady Electric 2 ins O, 

Cutter Co., Geo 

General Electric Oo. 

General Electric .Co., Ft. Wayne 


Dept 
Pittsburgh Transformer_Co. 


SUB-STATIONS, Out- . 
door. 


Electrical Engrs. peemees Co. 
General Blectric 

Schweitzer & ease, Ine. 
Westinghouse Elec. & Mfg. Co. 


SUPERHEATERS, 
STEAM. 
Babcock & Wilcox Co. 


SUPPLIES, Electrical. 


Benjamin Electric Mfg. Co. 
Commonwealth Edison Co. 
General Electric Co. 

Manhattan Blectrical Supply Co. 
Western Electric Co. 


SWITCHROARDS 
(Switchboards and 
Panel Boards). 


Allis-Chalmers Mfg. Co. 
Condit Electrical Mfg. Co. 
Crouse-Hinds 


Electric Controller & M Co, 
Electrical Tes Labttiooes. 


Western Eleetric Co 
Westinghouse Elec. & wie. Co. 
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Our “Fair-List” No. 7 
Gives Prices and Shipping Weights 
PER SLAB. 


= DAVIS SLATE &. MANUFACTURING Co. = 
= Largest American and Exclusive Canadian — 
lectrical Slate and Marble Producers 


== 610-618 East 40th Street 127-131 Shaftesbu 
: Chicago, lif. Torsle, Cane 
Five Factories 











| Sand 7 Kirk Place 


Shaw ‘Insulator Company 
Designérs—Engineers ~Manufacturers 


““SHAWLAC AND CONDENSITE” 


MOULDED INSULATION 


AND 


LIGHTNING PROTECTIVE 
EQUIPMENT 


NEWARK, N. J. 
































Chomas Quality « 


TAMDEOUEAGRAASUEEDURSUOUD OOOO AP ESPANA 


* o the Engineer who has 








to do mith Insulators, 
| the naine Thomas rep- 
resents a quality in por- 
‘relain dependable and as 
yet unsurpassed. & His 
judgment, no anuht, is 
hased on his experience 
(a S)) with the past perform- 
aed ttre of that product and 
also his knowledge of the valuable 
Advisory Service which gors mith 
every Thomas Insulator 


UUVAANANULOLLDERUENRGLEYAAUAUAENGNAAG HAULERS ANELLA NEP AN ALERT RE 


The R. Thomas & Sons Co. 
East sie 9% Ohin 


Nem York. 











Boston Chicago London 
















































































64 





Americore 
RUBBER COVERED WIRE 


FOR INTERIOR WIRING 
HIGHEST STANDARD OF EXCELLENCE 
Send for descriptive book 


American Steel& Wire 


Chicago—New York Company 














Rubber Covered Wires 


GET YOUR COPY OF NEW 
PRICE LIST 26-R 


New York Insulated Wire Co. 


NEW YORK CITY 


Agencies and Branches 


CHICAGO BOSTON SAN FRANCISCO 








KE, SAFETY INSULATED 
fy O WIRE & CABLE CO. 


j 114 LIBERTY ST., NEW YORK 
CHICAGO BOSTON 






SAN FRANCISCO 








ELECTRIC RAILWAY TRANSPORTATION 
By Henry W. Blake and Walter Jackson 

The first book to cover the transportation side of the 
electric railway business—Getting the cars_ over the 
tracks: Increasing the Traffic; Collecting the Fares. The 
authors have had exceptional opportunities to study the 
“ecent developments in transportation, methods. The 
most important new methods are described, and their 
effects on earnings are shown. 
487 pages, 6x9, 120 illustrations. .$5.00 (21s) net, postpaid. 

INVERNATIONAL TRADE PRESS, Inc., Monadnock Block, Chicago 








A Book on 
STEAM SUPERHEATERS 


has been published for owners of 

Babcock & Wilcox, Stirling and Rust 

Boilers not equipped with these 
coal-saving accessories 


The Babcock & Wilcox Company 


85 LIBERTY ST., NEW YORK 


BRANCHES: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Denver, 
Havana, Cuba; Houston. Los Angeles, New Orleans, Philadelphia, ° 
Pittsburgh, Salt Lake City, San Francisco, San Juan, Porto Rico; Seattle, 


Tucson. 
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SWITCHBOARD SLATE. 


Davis Slate & Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


SWITCHBOARD WIRE. 
D. & W. Fuse Works of G. B. Oo. 


SWITCHBOARDS. 
Theater. 


Blectrical Tes Laboratories. 
General Electric s 


SWITCH BOXES. 
The Adapti Co. 


SWITCHES. 


Allis-Chalmers Mfg. Co. 
Anderson Mfg. Co., A. & J. M. 
Benjamin Electric Mfg. Co. 
Columbia Metal Box Co. 

Condit Electrical Mfg. Co. 
Crocker-Wheeler Co. 
Crouse-Hinds Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Elect. Engineers Equipment Go. 
General Electric Co. 

Hart & Hegeman Mfg. Co. 
Hubbell, Inc., Harvey. 
Manhattan Blectrical Supply Oo. 
Ostrander & Co., W. R. 
Schweitzer & Conrad, Inc. 
Square D Co. 

Western Blectric Co. 
Westinghouse Elec. & Mfg. Oo. 


SWITCHES (Oil). 


Condit Electrical Mfg. Co, 
General Blectric Co. 
Westinghouse Elec. & Mfg. Oo. 


SWITCHES, Remote Con- 


trol. 
Condit Electrical Mfg. Oo. 
Cutler-Hammer Co. 


General Blectric Co. 

Hart Manufacturing Co. 

Westinghouse Elec. & Mfg. Oo. 
SWITCHES, Time. 

Anderson Mfg. Co., A. & J. M. 

Hartford Time Switch Co, 
SYNCHROSCOPES. 

Weston Electrical Instrument Oo. 


TANKS, Oil Storage. 
American Bridge Co. 


TANKS, Water. 
American Bridge Co. 


TAPE, Insulating . 


Ackurate Rubber Co., Inc. 
American Electrical Works. 
Belden Mfg. Co. 

Chicago Mica Co. 

Clifton Mfg. Co. 

General Electric Co. 

Mica Insulator Co. 

New York Insulated Wire Co. 
Okonite Co., The. 

Schoonmaker Cempany, A. O. 
Standard Paint Co. ° 
Standard Underground Cable Oo. 
U. S. Rubber Co. 

Western Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


TAPS, Current. 
Hubbell, inc., Harvey. 


TELEPHONE and FIRE 
ALARM PROTECT- 
ORS. 

D. & W. Fuse Works of G. B, Oo. 

TELEPHONE PARTS, 
MOLDED. 

Electrose Mfg. Co. — 

TELEPHONE SYSTEMS 
FOR HIGH TEN- 
SION LINES. 

Doble Engineering Co. 

TELEPHONES AND 
SWITCHBOARDS. 


Manhattan Electrical Supply Oo. 
Western Electric Co. 


TEST CLIPS. 
Frankel Connector Co., Inc. 
Mueller Electric Company. 


TESTING LABORATO.- 


RIES. 
Electrical Testing -Laboratories, 
Inc. 
Illinois Testing Laboratories. 
Underwriters’. Laberatories. 


THERMOMETERS, 


Electric. : 
Leeds & Northrup Co, 
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TIES, Pressed Steel. 
American Bridge Co. 


TIES, Wood. 


TOGGLE BOLTS. 

Cutter Co., George. i 

Westinghouse Elec. & Mfg. Ce. 
TOOL BELTS. 

Smith & Hemenway. Co., Inc. 
TOOLS, Cable Pulling. 

American Steel & Wire Co. 

1 Blectric. Co. 
Hubbard & Co. 
Safety Ins. Wire & Cable Co. 


TOOLS, Commutator Tru- 


General Electric Oo. 
General Electric Oc., Ft. Wayne 
Dept. 


TOOLS, Electrician’s. 
Smith &“Hemenway Co., Ine. 


TOOLS, Linemen’s. 


Hubbard & Co, 

Klein & Sons, Mathias. 
Linemen Protector Oo. 
Oshkosh Mfg. Co. 
Schweitzer Conrad, Ine. 
Smith & Hemenway Co., Inc. 
Western Electric Co. 


TOOLS, Portable Electric 
Polishers, Buffers, 
Drills, Grinders, Ham- 
mers. 

Bmerson Hlectric Mfg. Co. 
Robbins & Myers Oo. 
Western Bilectric Co. 

Wisconsin Electric Co. 
TORCHES AND  FUR.- 
NACES, Gasoline. 

McGill Mfg. Co. 

TOWERS, Electric Trans- 
mission. 

American Bridge Co. 
Westinghouse Elec. & Mfg. Oe. 

TOWERS, Steel Transmis- 
sion. 

American Bridge Oo. 


TOYS AND NOVEL- 
TIES. 


Manhattan Electrical Supply Ge. 
TRACTORS (Industrial 

’ Electric). 

Baker, R. & L. Co. 

Mercury Mfg. Co. 
TRANSFORMERS. 


Adams-Bagnall Elec. Oo. 
Allis-Chalmers <g Co. 
Condit Electrical Mfg. Co. 
Duncan Dlectric Mfg. Oo. 
Enterprise Electric 
General Electrie Co. 
General Electric Co., Ft. 
Dept. 
Kuhlman Electric Co. 
Manhattan Electrical Supply Ce. 
Moloney Electric Co. 


Pittsburgh Transformer Oo. 
Thordarson Electric Mfg. Co. 
Western 


Westinghouse ‘lec. & Mfg. Oe. 
TRANSFORMER and 
JUNCTION. 
D. & W. Fuse Works or @. 1. Oe. 
TRANSFORMERS (Bell 
Ringing). 
General Electric Co. 


Therdarson Electric ng Co. 
Westinghouse Elec, & g. Ce. 


TRANSMISSION MA- . 
CHINERY. 


Allie-Chalmers Mfg. Co. 
Morse Chain Co. 


TRANSMISSION MA- 
TERIAL, 
General Electric Co. 
TRANSMISSION 
TOWERS 


Wayne 


(Gears.) 


Blaw-Knox Co. 
TREE INSULATORS. « 
Anderson Mfg. Co.,'A..& J. M. 
TROLLEY WHEELS. | 
General Electric. Co. .::. -. 
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TROLLEYS and CHAIRS. 
| Oshkosh Mfg. Co 


TROLLEY MATERIALS. 
Electric. 
General Electric Co. 
Brass 


Wastiaghaeme Elec. & Mfg. Oe. 
TRUCKS and TRAC- 
TORS, Industrial. 
Baker R. & L. Oo. 
TRUSSES, Roof. 
American Bridge Co. 
TUBES, Brass and Cop- 
per. 
American Brass Co. 
TUBES, INSULATING. 
Blectrose Mfg. Co 
TUBING. 
National Metal Molding Co. 
TUBING, Condenser. 
American Brass Co. 


TUBING, Varnished. 
Irvington Varnish & Ins, Co. 
TAPE, Cambric, Varnished 
Irvington Varnish & Ins. Co. 
TURBINE GOVERNORS. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


TURBINES, Hydraulic. 
Allis-Chalmers Mfg. Oo. 
Smith Co., S. Morgan. 

TURBINES, Steam. 
Allis-Chalmers Mfg. Co. 


* dines & Sons. 
TURNBUCKLES. 


Blectrose Mfg. Co. 
General Biectric Co. 


VACUUM CLEANERS. 


Apex Electrical Dist. Oo. 
Electric Vacuum Clearer Oo. 
Federal Sign Sad Sag a (Blectrie). 
Geier Company, P. 
Hurley Machine hy 
Landers, Frary & Clark. 

. F. Sturtevant Co. 
Western Electric Co. 


VARNISHED CAMBRIC. 
Irvington Varnish & Ins. Co. 


VALVES, Hydraulic. 


Cramp & Sons Ship & oy om 

. wieg.. Co... We S. rris 

Dept. 

VARNISH, Insulating. 
General Dlectric Co. 
Sherwin-Williams Co. 

Standard Underground Cable Oe. 
U. 8S. Rubber Co. 
Westinghouse Elec. & Mfg. Oo. 


VIBRATORS. 


. Western Electric Co. 


Wisconsin Electric Co. 


VIOLET RAY 
MACHINES. 
Branston Co., Chas. A. 
General Blectric Co. 

VOLTMETERS. 


General Electric Co, 
Weston Electrical Instrument Oe, 


WASHERS, Clothes (Mo- 
tor Driven). 


Apex Appliance Co. 
Crystal Wa Machine Oo. 
FPederal Sign System (Blectrie). 
Hurley Machine Co. 

a Elect. Washing Ma 


fg. Oo. 
weaning Mach. Oorp. 
4 


WATTMETERS. 


General Electric Co. 
“eee Biectric OCo., Ft. Wayne 


Roller- Smith Co. 
Wee 


tern Electric Oo. 
Westinghouse Blec. & Mfg. Oo. 
Weston Diectrical Instrument Oo. 








- WELDING 


Blaw-Knox Co. 
WINDERS, Electro- - 
Magnet. - 


Belden - Oo. 
: Hubbard a Co. 


WINDINGS. 
Bien ty ts 
Dudlo Mfg. Oo. 
WINDLASSES, Arc 
‘Lamps. 
Brady Electric Mis. Co. 


Cutter Oo., 
Hubbard & Co. 


WIRE, ASBESTOS COV- 
ERED 


Belden Mtg. Oo. 
Marlin-Rockwell Corp. 


WIRE, Bare and _  Insu- 
lated. 


Acme Wire Co. 
Anaconda Copper Mining Co. 
" xu Brass Co, 

American Electrical ee. 
American Ins. Wire & Cable Co. 
American Steel & Wire Oo. 
Atlantic Ins, Wire & Cable Oe. 
Belden Mfg. Co. 


cago Fuse Mfg. Oo. 
Collyer Insulated Wire Co. 
Copper Clad Steel Co. 
Detroit Ins. Wire Co. 
General Electric Co. 


ire 
Pe Ins. Wire Co. 
National Conduit and Cable Oe. 
Nat’l Metal Mo Co. 
New York — Wire Ge. 
— — 
Page §S a Wire Oo. 


Phltips W ire Co. 

ng’s Sons Co., John A. 
Rome Wire Co. 

—" Insulated Wire & Cable 


Simplex Wire & Cable Co. 
Standard Underground. Cable Oe. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


WIRE, Copper Clad. 


Copper Clad Steel Co. 
Page Steel & Wire Co. 
Standard Underground Oable Ce. 


WIRE, Enameled. 
Acme Wire (Co. 
American Steel & Wire Oo. 
Belden Mfg. Co. 
General Blectric Co. 
Philadelphia Ins. Wire Co. 
Roebling’s Sons Co., John A. 
Rome Wire Co. 
Westinghouse Elec. & Mfg. Ce. 
WIRE FENCING. 
Page Steel & Wire Ce. 
Roebling’s Sons Co., John A. 
WIRE, MAGNET. 


American Brass ~ 

General Blectric 

Roebling’s Sons Oo. John A. 
Rome Wire Co. 


WIRE, pags 


Page Steel & Wire Co. 
Roebling’s Sons Se. John A, 


WIRE, Telephone, Inside 
Annunciator and Office. 
American Brass Co. 


WIRE, Trolley. 


American Brass Co. 
Rome Wire Co. 


WIRE, Welding. 
General Blectric Co. 
Page Steel & Wire Oo. 
Roebling’s Sons Co., John A. 
WIRELESS APPARA- 
TUS. 
Manhattan Blectrical Supply Oe. 
Thordarson Electric Mfg. Co. 


WOOD PRESERVA- 
TIVES. 


Barrett Company, The. 


' WRENCHES, Lag Screw, 


Tie and Splicing. : 
Smith & Hemenway Co., tne. - 
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_ BARE AND INSULATED WIRES 








‘eae WIRE COMPANY 
Pawtucket, R. I. 











American Conduit Company 
Manufacturers of 
Homogeneous Fibre Conduit for 
Underground Electric Systems. 


General Sales Office: 


Chicago Office: 
” "oe tence on 830 Monadnock Block 


Factory: Fulton, N. Y. 
Sele Distributors In U. S. 


Western Electric Company 


CORPORAT 


Offices im “All Principal Cities 











MAGNET WIRE 
~~ _ net Wire is the 


of Excellence p> 
PHILADELPHIA INSULATED WIRE CO. 


PHILADELPHIA. 


New York Cleveland Chicago Boston Chattanooga 











“ American Brand” 


A GUARANTEE OF QUALITY AND SERVICE 

















Weatherproof 
Wires and Cables 
Bare Copper 
Wires and 
“AMERICAN BRAND® 
WEATHERPROOF WIRE AND CABLES Cables 
HAS NO- EQUAL 


American Insulated Wire & Cable Co. 
‘21st, Sangamon, Morgan & Fisk Streets, CHICAGO 
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DUNCAN A. C. WATTHOUR METER, MODEL M2 


Commercial changes in pressure, 
frequency and power factor do 
not impair its accuracy—neither 
do changes in temperature. Its 
ratio of torque to weight is over 
4 to 1—higher than any other 
A.C. watt-hour meter ever placed : 


Double Duty at Single Cost. Guard against on the market. 
breakage of lamps and against theft or unauthorized 
substitution at the same time. A lock to prevent 
theft—a tried guard to prevent breakage. 

Just one of the McGill Specialties. 

Write for McGill Catalog to learn about the others. 






DUNCAN ELECTRIC MFG. CO. . 
LAFAYETTE, IND. _ . 
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MOLONEY 


TRANSFORMERS 


Are giving efficient service 
in practically all parts of the 
world. Proof positive of cor- 

.rect design, honest material 
and workmanship. 


i ath : i | : i i 


MOLONEY ELECTRIC Co. 
St. Louis, Mo. Windsor, Can. 


DISTRICT OFFICES: 

New York Rochester 

Pittsburgh San Francisco 
Chicago Les Angeles 
i} mn Minneapolis Seattle 

| ‘ Detroit Salt Lake City 

[ Philadelphia Syracuse 

: Buffalo .Gleveland 


K il 





The Wire that’s 


Made Right— 


MAGNET WIRE and Stays Right 


All. approved by Under- 
writers’ Laboratory, Inc., 
for. Steel. Motor Connec- 
tions, Search Lights, Con- 





The Central Station man who, trained to bank on the Salamander 


line, can be sure that the same steadfast high quality is kept up in trofiers, = Moving Pictaye 
our enamel insulation. We finish Enamel Magnet Wire in Plain Machines, Switch Boards, 
enamel, enamel and cotton and enamel and ‘silk covered. Ovens, etc. 


R ° ] ° Special Salamander insula- 
nNemnsu ating “tion for every class of 
We are specialists in Reinsulating burned out field coils with our work. 

pure asbestos. Let us demonstrate how we can furnish practically 
new—heat proof—coils at cost ‘of insulation. 
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SALAMANDER 
Pure Asbestos 
Insulated 


Magnet Wire 










bleseiioat Laillp & Wire Co., Inc. 


Offices: 1737 Broadway, New York .. _Works: York. Pa.. Weehawken N. 4 
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INTERCHANGEABILITY 


Here i is a pile of "NORMA" outer races—a pile of "NORMA" cages 
with: a A and a pile of “NORMA” inner races 
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You may select any outer 
race from this pile. a__ 








And any cage with balls from 


ee 


And any inner race from this 
ca 





Put them together—and you havea pentane: "NORMA" Precision 
Ball Bearing—accurate as to size and dimensions and align- 
ment— perfect as to true and silent running—as “frictionless” , 
as a ball bearing can be made. ; 
This is "NORMA" interchangeability—and_ we believe theré’ is 
nothing to equal it, in the world of ball bearings. se 
Do you know of any other ball bearing that can be enacted 
from stock this way—and still be a perfect bearing ? 
Think what this means, in: facilitating that pro- 
gressive assembling which reduces costs and in- 


creases production. 


“ The Norma Com pany of America 
| ‘Anable Avenue ay is: Island City, N. Y.— 
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*PT ABIRSHAW’S  coopera- 
tive policies have a defi- 


, nite meaning for every- 
one connected with the electrical 
industry. Take as an example 
Habirshaw distribution through 
the Western Electric Company. 

Through the efficient, nation- 
wide warehousing of this well- 
known organization, Habirshaw 
wire is brought to every active 
market of the United States. It 
may be purchased in large or 
small quantities for immediate 
deliveries with the certain knowl- 
edge that a stock is always on 
hand. The Western Electric 
Service further offers Habirshaw 
buyers a great saving of time and 
money, to say nothing of incon- 
venience due to scattered buying, 
by enabling them to place entire 
equipment needs on the same 
order. 


Habirshaw Wire Manufactured by 
Habirshaw Electric Cable Co, 


Incorporated 
Yonkers, New York 
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Complete factory stocks are 
always carried at strategic points 
so that local supplies are not de- 
pendent upon direct shipments. 


Volume production, in turn, en- 
ables Habirshaw to maintain its 
standards and service at the 
market figure. Consistent national 
advertising is constantly estab- 
lishing public confidence in the 
technicians of the industry and 
good will for Habirshaw. 


Habirshaw’s field service, com- 
prising a highly trained corps of 
experts, is constantly in touch 
with actual service conditions to 
meet specific transmission re- 
quirements. 


Technical cooperation is pro- 
vided by Habirshaw’s engineering 
service, and is available at all 
times for consultation on any 
problem of unusual difficulty. 


How Habirshaw cooperates in every 
field of electrical industry 


Habirshaw Wire Distributed by 


Western Electric Company 


Incorporated 


Offices in All Principal Cities 





‘Proven by the test of time” 


HABIRSHAW 
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